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Abstract
Stigmatisation based on an individual’s weight remains a prevalent occurrence across
the world. This form of stigma has been shown to impact psychological, behavioural,
motivational and physiological domains for not only individuals with overweight and obesity,
but also those within the normal weight ranges. Despite impacting individuals across all
weight ranges, weight-related stigma appears particularly salient for those with overweight
and obesity with evidence that rates of stigma increase as weight status increases. It is well
established that having overweight or obesity increases an individual’s risk for a variety of
medical conditions that impact quality of life and morbidity. However, many of these
conditions are preventable through key factors such as physical activity and diet. High rates of
physical activity play a role in weight reduction, and are particularly crucial in the
maintenance of weight loss. Further, physical activity has established benefits for broader
physical health and wellbeing irrespective of weight status. While a direct relationship
between weight-stigma experiences and physical activity has not consistently been found,
relationships between weight-stigma and different forms of motivation regarding exercise, as
well as between motivation and physical activity have been demonstrated in the research. If it
is possible that there is a relationship between weight-stigma and motivation for exercise,
which in turn can impact levels of physical activity, then it is important to explore whether
this potential indirect relationship could be playing a role in reducing levels of physical
activity in individuals with overweight and obesity. If this is the case, then weight-related
stigma may present an additional target variable in the treatment of overweight and obesity.
The body of research exploring weight-related stigma, including prevalence and
negative impacts, has been growing steadily over the last two decades. However, despite this
increase in research very few studies have explored the relationship between weight-related
stigma, motivation for exercise, and level of physical activity. To our knowledge no research
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to date has explored this relationship using longitudinal data. Further, a large amount of the
existing research literature utilises female-only or female-majority samples, which has limited
the ability to explore whether females and males are differentially affected by weight-related
stigma. This thesis aimed to address these limitations in the existing literature by exploring
the relationship between weight-related stigma, self-determined motivation, and physical
activity across genders utilising both cross-sectional and longitudinal data.
The research studies in the current thesis did find evidence of a relationship between
weight-related stigma, self-determined motivation, and physical activity, however these
effects were different for females and males. In both the cross-sectional and longitudinal
studies, evidence of an indirect effect of stigma on some levels of physical activity through its
relationship to level of self-determined motivation was found for females, with higher rates of
stigma related to lower levels of self-determined motivation, and consequently lower levels of
physical activity. For males, however, a direct relationship was found between stigma
experiences and physical activity, with higher rates of stigma leading to higher rates of
walking and vigorous levels of physical activity in the cross-sectional study, however this was
not replicated in the longitudinal study. Possible reasons for this are discussed. The final
chapter of the thesis aimed to explore these gender differences further through an exploratory
analysis of the second studies data with the inclusion of an additional variable into the
mediation analyses. The internalisation of negative beliefs regarding weight status in the form
of weight-bias or self-stigma has been shown to occur at higher rates for females than males
and is related to frequency of weight-related stigma experiences. The exploratory analyses
found that for females, but not males, higher rates of stigma experiences predicted higher
rates of weight-bias internalisation, which in turn was related to lower levels of selfdetermined motivation and consequently lower levels of moderate and vigorous physical
activity.
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The implications of these findings are discussed with respect to potential screening for
those who are more at risk of negative impacts of weight-related stigma on their level of selfdetermined motivation and physical activity, including females and those who report higher
rates of weight-stigma internalisation. Potential adjuncts to existing weight loss and
maintenance interventions are also discussed. Overall the thesis provides promising evidence
that weight-related stigma may have a relationship with level of self-determined motivation
for exercise and indirectly for some levels of physical activity, although this differs across
genders. This finding is novel and presents opportunities for further research to replicate and
expand the findings, as well as having clinically relevant treatment implications.
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Style of Dissertation
This dissertation is comprised of two studies that have been submitted for publication in peerreviewed journals in the area of health psychology and stigma, and a third thesis-only study.
Chapter 2 presents the first study of the thesis, which aimed to explore whether autonomous
motivation mediated the relationship between weight stigma and physical activity in a
treatment-seeking community sample of females and males with overweight and obesity. This
study was cross-sectional in design, and has been published (see Sattler, Deane, Tapsell, &
Kelly, 2018). The paper presented in Chapter 3 has been submitted for publication to a peerreviewed journal. This study replicated the first study utilising longitudinal data with three
time points to allow testing of causational relationships through mediation analyses. The
objective of the thesis-only paper presented in Chapter 4 was to explore whether an additional
variable, weight-bias internalisation, contributed to a better understanding of the gender
differences identified in the mediational analyses in the papers of Chapters 2 and 3.
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CHAPTER ONE
General Introduction
1.1. Weight-Related Stigmatisation
Weight-related stigmatisation refers to negative beliefs, attitudes and stereotypes, and
the resulting devaluation, discrimination and prejudice towards an individual due to their
weight (Spahlholz Baer, Konig, Riedel-Heller, & Luck-Sikorski, 2016). It occurs across
settings, including employment, education, and healthcare (Puhl & Heuer, 2009), and can
come from family, peers, and the general public, as well as health and fitness professionals,
and the media (Robertson & Vahora, 2008; Spahlholz et al., 2016; Vartanian, Pinkus, &
Smyth, 2014). Stigma experiences can be external, such as negative comments about weight
(e.g. “you’re fat”), physical barriers (e.g. difficulty finding clothes that fit, not being able to fit
into seats), being stared at, job discrimination, or having difficulty establishing interpersonal
relationships (Myers & Rosen, 1999). Some negative stereotypes that have been attributed to
individuals with overweight and obesity include that they are lazy, unhappy, ugly, lack selfdiscipline, are of lower intelligence, and that they are responsible for their condition (Puhl &
Brownell, 2001; Schwartz, O’Neal Chambliss, Brownell, Blair, & Billington, 2003). Weight
stigma can also come from within the individual as a result of weight-bias internalisation or
self-stigma. This is the internalisation of stereotypes and acceptance of negative attitudes and
beliefs about oneself regarding an overweight or obese weight status (Papadopoulos &
Brennan, 2015; Puhl, Quinn, Weisz, & Suh, 2017). Both external and internalised weightstigma experiences have been shown to be associated with poorer psychological functioning
including higher risk of depression and distress, increased caloric consumption and binge
eating, lower motivation for physical activity, lower levels of physical activity, reduced
willingness to go into situations where they fear stigma (e.g. gyms, healthcare settings), and
increased chance of weight gain and obesity (Ashmore, Konz, Frederich, & Wood, 2008; Puhl
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& Leudicke, 2012; Puhl, Quinn, et al., 2017; Schvey, Puhl, & Brownell, 2011; Sutin &
Terracciano, 2013; Vartanian & Novak, 2011). Weight stigma has also been shown to affect
both females and males (Myers & Rosen, 1999; Puhl & Brownell, 2006; Vartanian, 2015;
Vartanian & Novak, 2011), although there are conflicting findings in the literature regarding
whether rates differ across genders (see later introduction section ‘Gender and weight
stigmatisation and discrimination’).
It has been suggested that weight-related stigmatisation is one of the few remaining
socially accepted forms of discrimination (Vartanian et al., 2014). There is also evidence to
suggest that experiences of weight-based discrimination and stigma are increasing, with one
American study finding an increase in prevalence from 7 to 12% over a 10-year period from
1995 (Andreyeva, Puhl, & Brownell, 2008). This coincides with increasing rates of
overweight and obesity worldwide (NCD Risk Factor Collaboration, 2016), as measured by a
Body Mass Index (BMI) falling between 25-30kg/m2 and over 30kg/m2 respectively. The
relationship between weight and stigma has been well established. As weight increases so do
reports of weight-related stigma experiences (Sattler, Deane, Tapsell, & Kelly, 2018;
Spahlholz et al., 2016; Vartanian & Novak, 2011). Small to medium positive correlations
have been found between the frequency of stigma experiences and weight amongst samples
with BMIs in the ‘obese’ range (30kg/m2 or greater) (Ashmore et al., 2008; Puhl & Brownell,
2006; Vartanian & Novak, 2011; Wott & Carels, 2010). Another study found individuals with
a BMI greater than 40kg/m2 reported significantly more stigmatizing experiences than those
with a BMI less than 40kg/m2 (Myers & Rosen, 1999). Weight-related stigma experiences
have also been identified in samples where individuals are not overweight (e.g. Vartanian &
Shaprow, 2008), suggesting that stigma is not restricted to individuals who are objectively
overweight.
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In a study of adults over 50 years of age, participants who reported being in the
‘normal’ range of BMI at baseline and experienced weight discrimination were 6 times more
likely to report being in the ‘obese’ range at the 4-year follow-up (OR = 6.13, 95% CI = 1.62–
23.34) (Sutin & Terracciano, 2013). In the same study participants who reported being in the
‘overweight’ range and experienced weight discrimination were 2 times more likely to report
being in the ‘obese’ range at follow-up (OR = 2.10, 95% CI = 1.24–3.56) (Sutin &
Terracciano, 2013). Participants who reported being in the ‘obese’ range at baseline and
experienced discrimination were 3 times more likely to remain in the ‘obese’ range at follow
up (OR = 3.20, 95% CI = 2.06–4.97) (Sutin & Terraciano, 2013). This research demonstrates
that there may be an association between weight-related stigma experiences and obesity (nonlinear), which may have implications with respect to health and general wellbeing, as well as
psychological and behavioural consequences.
1.2. Overweight and Obesity: Health Risks and Weight Loss Challenges
The experience of overweight and obesity can lead to significant impacts on an
individual’s physical health and quality of life (Bauer, Briss, Goodman, & Bowman, 2014).
Individuals who are affected by obesity have an increased risk of coronary heart disease,
stroke, hypertension, type 2 diabetes, respiratory problems, sleep apnea, osteoarthritis, and
some cancers (Guh et al., 2009; Jenson et al., 2013). However, many of these medical
conditions are preventable through addressing key risk factors such as diet, low levels of
physical activity, alcohol and tobacco use, and reducing high blood pressure (Bauer et al.,
2014). Even small reductions in weight (e.g. 2-10% body weight) through lifestyle and
pharmacological interventions have been shown to reduce the risk of developing
cardiovascular disease and type 2 diabetes (Jenson et al., 2013; Magkos et al., 2016). Despite
the potential for prevention, rates of overweight and obesity are increasing across the world
(NCD Risk Factor Collaboration, 2016).
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Findings from weight loss research are promising, with many studies demonstrating
positive weight loss outcomes in individuals with overweight and obesity through structured
weight-loss interventions (e.g. Anderson, Konz, Frederich, & Wood, 2001). While some
studies have found a large percentage of individuals who achieve weight loss will regain most
of this weight within 1-5 years (Kroeger, Hoddy, & Varady, 2014; Thomas, Bond, Phelan,
Hill, & Wing, 2014), other studies have reported sustained weight reductions of 5 to 10% of
initial body weight for up to 5-7 years following the initial weight reduction (Anderson et al.,
2001; McGuire, Wing, & Hill, 1999; Thomas et al., 2014). This evidence of long-term
sustainability of weight loss in some individuals with overweight and obesity has led to an
increased focus on understanding which factors prevent weight regain (Puhl, Quinn et al.,
2017; Thomas et al., 2014). A systematic review of research papers exploring weight loss and
maintenance in the 25 years prior to 2012 (N = 67) concluded that physical activity, dietary
restriction of energy and fat, and behaviour therapy to develop strategies were all key factors
in weight loss and weight maintenance (Ramage, Farmer, Apps Eccles, & McCargar, 2014).
However, while diet/nutrition and behaviour therapy have a role in weight maintenance the
focus of the current thesis is on physical activity.
High levels of physical activity have been found to play a key role in weight loss
maintenance (Donnelly et al., 2009; Jakicic, 2009; Thomas et al., 2014; Wilson, 2016). There
is growing evidence that physical activity higher than the recommended 150 mins per week of
moderate intensity may be necessary to sustain weight loss (Donnelly et al., 2009; Jakicic,
2009; Jeffery, Wing, Sherwood, & Tate, 2003; Saris et al., 2003; Schoeller, Shay, & Kushner,
1997). Jeffrey et al. (2003) found that a treatment group prescribed higher levels of physical
activity resulting in 2500kcal per week of energy expenditure (equivalent to walking 25
miles/week) maintained greater weight loss at 12 and 18 months than the 1000kcal per week
energy expenditure group. A research review of the literature concluded there is a greater
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chance of weight maintenance with rates of moderate physical activity (250-300min/week)
that results in approximately 2000kcal per week of energy expenditure (Donnelly et al.,
2009).
The benefits of high levels of physical activity are not limited to supporting
maintenance of weight loss. In fact, one longitudinal study found that irrespective of weight
reduction, engaging in physical activity can provide physical health benefits (He & Baker,
2004). There is evidence that increased physical activity levels reduce relative risk of death
(Blair et al., 1995; Macera, Hootman, & Sniezek, 2003; Macera & Powell, 2001) and risk of
cardiovascular-related death (Hu et al., 2004; Oguma & Shinoda-Tagawa, 2004). Energy
expenditure of 1600kcal up to 2200kcal per week has been found to attenuate and even
reverse the disease process in individuals with cardiovascular disease (Blumenthal et al.,
1988; Franklin, Swain, & Shephard, 2003; Hambrecht et al., 1993). Increased physical
activity has been shown to have primary prevention benefits for individuals at high risk of
developing type 2 diabetes (Helmrich, Ragland, Leung, & Paffenbarger, 1991; Manson et al.,
1992; Williamson, Vinicor, & Bowman, 2004), and secondary prevention benefits in the
management of type 2 diabetes (Dunstan et al., 2002; Gregg, Gerzoff, Casperesn, Williamson,
& Narayan, 2003; Holten et al., 2004; Honkola, Rosen, & Eriksson, 1997). It plays a role in
enhancing brain plasticity and health (Cotman & Berchtold, 2002), as well as contributing to
improvements in mood and reducing symptoms of anxiety and depression (Babyak et al.,
2000; McLafferty, Wetzstein, & Hunter, 2004; Ross & Hayes, 1988; Stephens, 1988).
Therefore, gaining a better understanding of factors that may influence levels of physical
activity is beneficial not only for individuals seeking to maintain weight loss, but also for the
physical and mental health of individuals of any weight status. Despite this evidence
highlighting the importance of physical activity, the sheer breadth of factors that may
influence physical activity frequency means that many relationships have only just begun to
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be explored in the research literature. One variable that has received growing attention in
recent years is weight-related stigmatisation, which is the focus of the current thesis.
1.3. Weight-Related Stigmatisation: Psychological and Behavioural Consequences
Research exploring the negative impact of weight-related stigma has found significant
associations with a variety of psychological and behavioural outcomes. In two studies of
adults with overweight and obesity, higher frequency of weight-stigma experiences was
correlated with higher levels of general psychiatric symptom severity, r = .33 (N = 146;
Myers & Rosen, 1999) and r = .43 (N = 93; Ashmore et al., 2008). Weight-related stigma
experiences continued to show an association with psychiatric symptom severity even when
controlling for baseline BMI (Myers & Rosen, 1999). In a regression analysis stigmatising
experiences predicted 18% of the variance in overall psychological symptomatology (β=.43,
p<.001) (Ashmore et al., 2008). A systematic review of research studies published from
January 2008 to July 2016 found that in individuals with overweight and obesity, high rates of
both stigmatising experiences and internalised weight stigma were associated with greater
depressive symptoms (r = .31 to.66, all p < .05) (Wu & Berry, 2018). It was also found that
higher rates of weight stigma experiences and/or internalisation were associated with higher
levels of anxiety (r = .33 to.39, all p < .05), lower self-esteem (r = -.41 to -.68, all p < .05),
and higher body image dissatisfaction (r = .25 to .41, all p <.05).
A significant association between weight stigma experiences and internalised weight
stigma with binge eating behaviours, increased calorie intake, and emotional eating has been
reported (Ashmore et al., 2008; Burmeister & Carels, 2014; Carels, Wott, Gumble, Koball, &
Oelhlof, 2010; Farrow & Tarrant, 2009; Friedman, Ashmore, & Applegate, 2008; Major,
Hunger, Bunyan, & Miller, 2014; Pearl, White, & Grilo, 2014; Puhl & Brownell, 2006; Wu &
Liu, 2015). In a study where participants in the normal and overweight BMI ranges were
exposed to weight stigma in a video format, those who viewed the stigma video consumed
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significantly more calories than those in the neutral video condition [F(1,65) = 7.89, P=0.007,
η2 = 0.05], irrespective of weight status (Schvey., et al, 2011). However, the individuals with
overweight who were exposed to the stigma video consumed three times more calories than
the individuals with overweight that viewed the neutral video. This demonstrated that while
weight stigma experiences led to increased calorie consumption for individuals in both weight
categories, the combination of overweight and stigma exposure led to a much higher level of
calorie intake (Schvey et al., 2011).
1.4. Weight-Related Stigmatisation: Motivation to Exercise and Physical Activity
Despite the strong evidence of adverse relationships between weight-stigma and both
psychological and eating behaviours, a direct relationship between weight stigma and physical
activity has not been consistently identified in the research. There are contrasting findings,
with some research suggesting that stigma may be associated with increased rates of physical
activity (e.g. Pearl, Dovidio, Puhl, & Brownell, 2015; Pearl, Puhl, & Dovidio, 2015), while
other research suggests there is no relationship between these two variables (e.g. Schvey et
al., 2017; Vartanian & Novak, 2011; Vartanian & Shaprow, 2008). In a cross-sectional study
of females with overweight and obesity, a small positive correlation was found between
weight stigma experiences and exercise behaviour (r = .22, p < .01), with higher stigma
experiences predicting higher levels of exercise in regression analyses (β = .42, p < .001)
(Pearl, Puhl, & Dovidio, 2015). An intervention study of females, where 45.8% had a BMI of
25 or greater, revealed an interaction between past stigma experiences, exposure to a weight
stigma video, and exercise behaviour (Pearl, Dovidio et al., 2015). Participants who reported
higher rates of past stigma experiences and viewed the weight stigma video reported an
increase in exercise behaviour over the following week. In contrast, Schvey et al. (2017) did
not find an association between stigma experiences at the gym and self-reported frequency of
gym use (p > .05) in a sample of males and females with BMIs in the overweight and obese
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ranges. A further two studies, one with female university students with an average BMI in the
healthy range (range = 17 to 38) and the other an adult community sample of males and
females with an average BMI in the obese range (range = 18.44 to 58.35), also did not find a
direct relationship between weight stigma experiences and physical activity levels (walking,
moderate, vigorous) (Vartanian & Novak, 2011; Vartanian & Shaprow, 2008).
One explanation that has been proposed for these discrepancies is that an individual’s
level of motivation for exercise is a mediating factor, such that stigma influences an
individual’s motivation, which in turn influences levels of physical activity. This has been
explored in a limited number of studies, utilising both ratings of motivation to avoid exercise
and self-determined motivation constructs (autonomous/controlled motivation). Although the
studies by Vartanian and Shaprow (2008) and Vartanian and Novak (2011) did not find a
direct relationship between weight stigma experiences and physical activity, they did find a
relationship between stigma experiences and motivation to avoid exercise. Stigma and
motivation to avoid exercise had a moderate positive correlation in one study (r = 0.47, p <
.0001) (Vartanian & Novak, 2011), and a large correlation in the other (r = .61, p < .001)
(Vartanian & Shaprow, 2008), with more stigma related to greater motivation to avoid
exercise. In one of these studies a significant difference was found between the strength of the
correlations for participants with BMIs 25 and greater (n = 25; r = .77) and BMIs under 25 (n
= 75; r = .25; p = .002) (Vartanian & Shaprow, 2008). This suggests that the potential for
stigma experiences to negatively impact motivation may be greater for those who have
overweight and obesity compared to those in lower weight ranges. Stigma experiences were a
unique predictor of motivation to avoid exercise in regression analyses in both studies (both p
< .001). In a study by a different research group, weight stigma was significantly correlated
with higher levels of controlled motivation for exercise (r = .34, p < .01), but not with
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exercise behaviour (Pearl, Dovidio et al., 2015). This provides further support for a
relationship between stigma experiences and exercise motivation.
In all three studies a relationship was found between the motivation variables and
exercise behaviour. Vartanian and Shaprow (2008) found mild negative correlations between
higher levels of exercise avoidance and lower levels of both moderate exercise (r = -.20, p
<.05) and strenuous exercise (r = -.25, p = .01). Vartanian and Novak (2011) found a
relationship between motivation to avoid exercise and strenuous exercise (r = -.20, p = .03).
Higher levels of autonomous motivation, reflecting more self-determined motivations, were
positively related to greater exercise behaviour in the other study (r = .34, p < .01) (Pearl,
Dovidio et al., 2015). This is consistent with research demonstrating that higher rates of
autonomous motivation are related to higher levels of physical activity (Silva et al., 2011;
Teixeira et al., 2015). In summary, stigma experiences and physical activity levels were not
directly related, however they were related to both motivation to avoid exercise and selfdetermined motivation level (controlled), while motivation to avoid exercise and selfdetermined motivation level (autonomous) were related to level of physical activity.
The authors of these studies speculated that this pattern of correlations may indicate a
mediation process, where weight stigma leads to an indirect reduction in physical activity
levels through its impact on motivation to exercise, among other factors (Pearl, Dovidio et al.,
2015; Vartanian & Novak, 2011; Vartanian & Shaprow, 2008). This hypothesis has since
received additional support. A cross-sectional study involving participants who underwent
bariatric surgery in the previous five-years revealed a relationship between higher levels of
weight stigma and greater motivation to avoid exercise, which was subsequently associated
with lower levels of physical activity (Han, Agostini, Brewis, & Wutich, 2018). A direct
relationship between weight stigma and physical activity was not found, supporting the
proposed mediating role of motivation for exercise (in this case motivation to avoid it)
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between stigma experiences and physical activity in individuals with obesity. One theory that
may help to understand this relationship is the Self-Determination Theory by Deci and Ryan
(1985). This theory focuses on understanding how different forms of motivation are impacted
by, and therefore impact upon, human behaviours such as physical activity.
1.5. Self-Determination Theory and physical activity
Self-Determination Theory (SDT) is one conceptual framework that has been utilized
to explore how motivation to engage in physical activity predicts behavioural maintenance in
weight loss (Silva et al., 2011). Key to the SDT is that motivation varies not only in amount,
but also in form. Motivation is proposed to occur on a continuum, ranging from less selfdetermined (extrinsic or controlled) forms of motivation to more self-determined (intrinsic or
autonomous) forms of motivation (Deci & Ryan, 1985). At the non-self-determined end of the
continuum lies Amotivation, which represents an absence of intention or self-determination to
engage in behaviour (Deci & Ryan, 2000). The extrinsic forms of motivation vary in their
level of internalisation, and therefore their level of self-determination (Deci & Ryan, 2000).
The least self-determined form of extrinsic motivation is External regulation, which captures
motivation for behaviour due to rewards or for avoidance of punishment (Deci & Ryan,
2000). Introjected regulation captures the partial internalisation of external regulations and
captures when an individual applies the consequences (reward, punishment) to themselves
rather than them coming from an external source (Deci & Ryan, 2000). Identified regulation
represents a more intrinsic and self-determined form of motivation, where the individual
identifies with, and internalises the value of behaviour (Deci & Ryan, 2000). Integrated
regulation characterises a higher level of self-determination again, where the value of
behaviour is not only internalised but also integrated fully with the other values in the
individual’s identity (Deci & Ryan, 2000). Finally, Intrinsic regulation represents fully selfdetermined motivation, where behaviour is motivated by interest, fun, or inherent satisfaction
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for the individual (Deci & Ryan, 2000). External and Introjected regulations are proposed to
capture Controlled motivation (lower self-determination), where the regulation of a behaviour
is controlled by seeking rewards and avoiding punishments (either from others or the self)
(Deci & Ryan, 2000). Identified, Integrated and Intrinsic regulations capture more
Autonomous motivation (higher self-determination), where an individual’s motivation for
behaviour comes from the internalisation of values and enjoyment or satisfaction related to
the activity (Deci & Ryan, 2000).
Higher levels of self-determined motivation as captured by autonomous motivation for
exercise have been shown to be associated with higher levels of exercise and greater weight
maintenance (Silva et al., 2011; Standage, Sebire, & Loney, 2008; Teixeira et al., 2015;
Williams, Grow, Freedman, Ryan, & Deci, 1996). A systematic review found that positive
changes in autonomous motivation over time were a predictor of long-term physical activity
(Teixeira et al., 2015). Mediation analyses revealed that autonomous motivation levels
reported earlier in weight loss treatment (1 year) only partially accounted for the amount of
moderate and vigorous physical activity over time (2 years) (Silva et al., 2011). Level of
autonomous motivation at 2 years largely mediated this relationship, demonstrating that
sustained increased autonomous motivation over time in weight loss treatment led to
increased physical activity levels over time. Hence, sustained higher levels of the more selfdetermined autonomous motivation over time are crucial in ongoing physical activity as well
as weight loss maintenance. In contrast to the more self-determined motivation pathways, the
mediation pathways through the less self-determined controlled form of motivation in Silva et
al. (2011) did not reach significance. Therefore, even if controlled forms of motivation elicit
short-term changes in behaviour, long-term maintenance of behaviour change was only
associated with long-term increased levels of the more self-determined autonomous
motivation. It has been speculated that these relationships between physical activity and self-
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determined motivation, and more specifically level of autonomous motivation might provide
an explanation for the variability in short- and long-term outcomes of lifestyle interventions
for obesity (Silva et al., 2011; Teixeira et al., 2015).
Unfortunately, the existing literature exploring the relationship between motivation to
exercise and level of physical activity has used a broad range of measures that capture a
variety of constructs, making comparison of results across studies difficult. Several of these
studies utilise bespoke measures that were created for the individual study, including two
different scales measuring motivation to avoid exercise (Pearl, Dovidio et al., 2015; Vartanian
& Novak, 2011; Vartanian & Shaprow, 2008), and a scale measuring factors that impact
motivation to go to the gym (Schvey et al., 2017). Just two studies utilised measures derived
from the SDT (Silva et al., 2011; Standage, Sebire, & Loney, 2008). The meta-analysis by
Teixeria and colleagues (2015) noted that 3 studies utilised the SDT framework, however they
do not provide details about the measures utilised.
1.6. Gender and weight stigmatisation and discrimination
Several of the studies in the weight-related stigma literature comprise female only
samples (e.g. Major, Eliezer, & Rieck, 2012; Major et al., 2014; Schvey et al., 2011;
Vartanian & Shaprow, 2008). In a review of the literature on weight-bias internalisation, Pearl
and Puhl (2018) found 22.2% of the 74 studies included in their review consisted of female
samples. Of the studies that include both genders, many have much larger proportions of
females than males (e.g. Ashmore et al., 2008; Jackson, Beeken, & Wardle, 2014; Myers &
Rosen, 1999; Puhl, Himmelstein, & Quinn, 2018; Schmalz, 2010; Vartanian & Novak, 2011).
Pearl and Puhl (2018) found 52.7% of the 74 studies in their review included more than 75%
female participants. In the studies that include both genders, there are mixed findings
regarding differential rates of weight-related stigma and discrimination amongst females and
males. Some studies report equivalent rates (Ashmore et al., 2008; Jackson et al., 2014; Puhl
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& Brownell, 2006; Salwen, Hymowitz, Bannon, & O’Leary, 2015; Vartanian, 2015;
Vartanian & Novak, 2011), while others report higher rates of stigma or discrimination for
females than males (Dutton et al., 2014; Fikkan & Rothblum, 2012; Hatzenbuehler, Keyes, &
Hasin, 2009; Puhl, Andreyeva, & Brownell, 2008; Puhl et al., 2018; Spahlholz et al., 2016).
Unfortunately, these studies are heterogeneous in their design characteristics, making it
difficult to clarify the reasons why some studies find gender differences and others do not. For
example, some samples include the full range of BMI categories while others only include
participants in the overweight or obese ranges. The type of stigma content of the studies
varies, including stigma experiences, internalised weight stigma, and weight discrimination.
The method of recruitment includes community advertisements to large-scale national
surveys.
Despite the variation across studies in weight stigma rates for gender, a consistent
finding is that females experience greater discrimination and disadvantage related to weight
than males. Females who have higher BMIs report fewer relationship prospects and lower
average incomes compared to their counterparts with lower BMIs (Fikkan & Rothblum, 2012;
Maranto & Stenoien, 2000; Mason, 2012; Spahlholz et al., 2016). In contrast, males do not
demonstrate poorer relationship prospects, and income discrimination occurs at higher
proportional weights than for females. For males this income difference is made up over their
careers whereas for females it is not (Fikkan & Rothblum, 2012). Further, females report
significantly higher rates of internalisation of weight-bias compared to males, basing their
self-evaluation on negative stereotypes and attitudes related to weight (Boswell & White,
2015; Hilbert et al., 2014; Pearl et al., 2014). Females also tend to perceive themselves as
‘overweight’ at a lower BMI than males (23.7kg/m2 vs. 26.1kg/m2) (Crawford & Campbell,
1999). Thus, compared to objective standards, females tend to view themselves as more
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overweight than they are, while males tend to underestimate their weight status (Crawford &
Campbell, 1999; Furnham, Badmin, & Sneade, 2002).
Ball and colleagues (2000) found gender differences in reported barriers to physical
activity with significantly more women than men reporting feeling “too fat” and “too shy or
embarrassed” as barriers. Women and men may also have different goals when it comes to
addressing body dissatisfaction, with women wanting to lose weight and look slender (as per
social and media influences), and men wanting to lose fat and increase muscle (Davis &
Cowles, 1991). These gender differences in weight-related stigma, internalisation,
discrimination and perception of weight status may contribute to a greater impact of weight
stigma on females than males. If females overestimate their weight and experience greater
discrimination as a result of their weight status, they may be more sensitive to the negative
impact of stigma experiences compared to males who tend to underestimate their weight and
experience fewer objective consequences due to their weight status (Hunger, Major, Blodom,
& Miller, 2015; Seacat & Mickelson, 2009).
1.7. Summary and General Thesis Aims
Weight-related stigmatisation and weight-bias internalisation have only begun to be
explored in greater detail in the research literature over the last decade (Pearl & Puhl, 2018).
The result of this recent exploration is an evidence base that is broad but with limited depth in
many areas. There is some consensus that weight-related stigma is a very real phenomenon
that affects females and males, and individuals across the BMI weight ranges. There is also
strong evidence that as weight increases so do reported experiences of weight stigma. The
research exploring the impact of weight-related stigma on physical activity is much more
equivocal. Two studies found that while weight stigma experiences did not correlate with
physical activity levels, they did correlate with motivation to avoid exercise, and motivation
to avoid exercise was correlated with lower levels of some forms of physical activity
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(Vartanian & Novak, 2011; Vartanian & Shaprow, 2008). Another cross-sectional study
found an indirect association between weight stigma, motivation to avoid exercise, and level
of physical activity (Han et al., 2018). The findings of these studies indicate a possible
mediation process, where weight stigma leads to an indirect reduction in physical activity
levels through its impact on motivation to avoid exercise. In light of the growing evidence of
the important role of physical activity in weight loss and maintenance (Donnelly et al., 2009;
Jakicic, 2009; Jeffery et al., 2003; Thomas et al., 2014; Wilson, 2016), and the broader health
benefits associated with physical activity (He & Baker, 2004), developing a better
understanding of the impact of weight stigma on physical activity is warranted. This
information has the potential to inform intervention approaches for individuals affected by
weight stigma experiences. It could contribute to increasing the effectiveness of weight loss
programs and maintenance of weight loss for individuals with overweight and obesity, as well
as improving health outcomes through increasing physical activity levels for individuals
irrespective of weight loss or status.
There is evidence of a relationship between stigma and motivation to avoid exercise,
and between increased autonomous motivation for exercise and increased levels of exercise
(Silva et al., 2011; Teixeira et al., 2012; Vartanian & Novak, 2011; Vartanian & Shaprow,
2008). However, the relationship between stigma, motivation regarding exercise and physical
activity has only been explored in one cross-sectional study to date (Han et al., 2018). Further,
prior research has often focused on female participants. Given the evidence of potential
gender differences in weight stigma frequency, discrimination due to weight status,
perception of stigma, and responses to stigma there is a need for a large sample incorporating
females and males to allow comparisons between genders. The current thesis aims to address
these limitations by using both cross-sectional and longitudinal data from a randomizedcontrolled trial measuring weight-related stigma experiences, level of self-determined
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motivation, and level of physical activity in a large sample of females and males with
overweight and obesity. The participants and data are from the HealthTrack research study
(Tapsell, Lonergan, Martin, Batterham, & Neale, 2015), which explored the effects of an
interdisciplinary lifestyle intervention for weight loss compared to usual treatment of general
guideline-based diet and exercise advice in a treatment-seeking sample. The thesis utilises the
data of all participants who attended the baseline and 12-month assessment sessions,
irrespective of their allocated treatment condition.

The aims of the thesis are:
1.

To explore the impact of weight-related stigmatisation on physical activity in a crosssectional community sample (N = 439), and to determine whether level of selfdetermined motivation mediates this relationship (Study 1, Chapter 2).

2.

To determine whether there are gender differences for rates of weight stigma
experiences, and whether gender moderates the mediation of weight stigma on
physical activity through self-determined motivation levels (Study 1, Chapter 2).

3.

To determine if weight-related stigma experiences reported at baseline are related to
level of self-determined motivation at 3 months, and in turn whether this predicts level
of physical activity at 12 months (Study 2, Chapter 3).

4.

To examine whether there are differences across genders in the mediation of weightrelated stigma on physical activity levels via self-determined motivation in a cohort
sample over 12 months (Study 2, Chapter 3).

5.

To explore whether a second potential mediator variable, weight-bias internalisation,
may enhance our understanding of gender differences in the mediation models tested
in Study 1 and Study 2. More specifically, females have been shown to report higher
rates of weight bias internalisation than males. Consequently, the Exploratory

38
Analysis aimed to explore whether higher rates of weight stigma experiences at
baseline were related to greater weight bias internalisation at 3 months, whether this
was related to lower levels self-determined motivation at 3 months, and in turn lower
rates of physical activity levels at 12 months for females but not for males
(Exploratory Analysis, Chapter 4).
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CHAPTER TWO
Gender differences in the relationship of weight-based stigmatisation, self-determined
motivation, and physical activity in overweight individuals: A cross-sectional study
The current chapter reports the first study of the thesis that aims to explore the
relationship between weight-related stigma experiences, self-determined motivation, and
physical activity in adults with overweight and obesity. It also explores whether there were
differences between females and males on these variables given the equivocal evidence of
different rates of stigma experiences, discrimination and perception of stigma across genders.
Given the important role of physical activity in weight loss and maintenance, and the
uncertainty regarding why some individuals maintain weight loss and others regain a
significant proportion of their weight, developing a better understanding of what factors may
influence physical activity in individuals with overweight and obesity is important.
The study reported in Chapter 2 utilises a cross-sectional survey design and collected
data from participants using self-administered questionnaires and attendance at an assessment
interview. Moderated mediation analyses were conducted to clarify the nature of the
relationships between these key variables that may lead to weight stigma experiences
impacting on level of physical activity in individuals with overweight and obesity. Given that
mediation requires sequential time points, and the current study utilised cross-sectional data,
causal statements were precluded. However, the aim of this first study was to identify any
potential relationships between the variables in order to guide the longitudinal research
reported in later chapters of the thesis.
The content of Chapter 2 has been extracted and adapted from the published peerreviewed journal article: Sattler, K. M., Deane, F. P., Tapsell, L., & Kelly, P. J. (2018).
Gender differences in the relationship of weight-based stigmatisation with motivation to
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exercise and physical activity in overweight individuals. Health Psychology Open, 5, 1-11
(See Appendix A for the published article).
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2.1. Aims
The study aims to determine the extent to which weight-based stigma experiences, and
self-determined motivation influence the level of physical activity (mild, moderate, and
vigorous types) in adults with overweight and obesity. It is hypothesised that the relationship
between weight-related stigma and physical activity will be mediated by level of selfdetermined motivation. That is, higher weight-related stigma will be associated with lower
levels of self-determined motivation, which will be in turn associated with lower rates of
physical activity. Further, it is hypothesised that females will demonstrate a greater impact of
stigma experiences on their motivation compared to males, resulting in lower levels of selfdetermined motivation and consequently lower levels of moderate and vigorous types of
physical activity.
2.2. Method
2.2.1. Study Design and Participants
The data collected in this study were part of a larger research project known as the
HealthTrack study. This research investigated the effect of a 12-month integrated
multidisciplinary intervention for weight loss that incorporated diet, physical activity and
psychological interventions compared to the control condition of ‘usual care’ which involved
general guideline-based diet and exercise advice (Tapsell et al., 2015). The current study is
cross-sectional and focuses on the baseline assessment sample of the HealthTrack study and
includes all participants who completed the screening survey and baseline assessment phases,
irrespective of their allocated condition. Interested community members responded to
recruitment advertisements for individuals who were concerned about their weight and
lifestyle to attend a clinic and receive professional input regarding their diet, physical activity,
and psychology elements. They completed an online screening survey, which included
demographic data, physical activity questions, and psychological questions (see Appendix B
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for HealthTrack screening survey items). Eligible participants were then asked to attend a
baseline assessment session. Participants were included in the present study if they were: aged
25-54 years, living in the Illawarra region of New South Wales, Australia, and had a BMI of
25-48kg/m2 (corresponds to ‘overweight’ and ‘obese’ ranges). This included participants with
type 2 diabetes, hypertension, and high cholesterol. The exclusion criteria were: unable to
communicate in English, have a severe medical condition, an impaired ability to participate in
the study, immunodeficiency, medical conditions thought to limit survival to 1 year, and
illegal drug use or alcohol intake associated with alcoholism (>50g/day). The average days
between completion of the screening survey and baseline assessment was 25.74 (SD = 14.37).
Four hundred and thirty-nine participants (232 female, 116 male) completed the
screening survey and baseline assessment for the HealthTrack study between May 2014 and
April 2015 (Tapsell et al., 2015). Figure 1 provides a CONSORT flow diagram of participants
and recruitment. The design, conduct and reporting of the HealthTrack study complies with
the Consolidated Standards of Reporting Trials (CONSORT) guidelines (Schulz, Altman, &
Moher, 2010). The study met ethics approval by the University of Wollongong/Illawarra
Shoalhaven Local Health District Human Research Committee (Health and Medical) (HE
13/189; see Appendix C for ethics approval and HealthTrack consent form) and the study is
registered with the Australian and New Zealand Clinical Trial Registry (ANZCTRN
12614000581662).
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Surveys sent out
N=718

Surveys completed
N=620 (86%)

Excluded – Ineligible (n = 161):
• High BMI
n = 83
• Partner in study
n = 23
• Low BMI
n = 13
• Previous study
n = 11
• GP clearance not received n = 10
• Other medical
n = 10
• Gastric banding
n=5
• Sleep apnoea
n=3
• Out of area
n=2
• Age >54 years
n=1

First pass eligible
N=459
Excluded – Declined to participate
(n = 20)
• Time constraints
n = 17
• Personal reasons
n=3
Baseline assessment
N=439
Figure 1. CONSORT flow diagram of participant recruitment across survey and baseline
assessment time points
2.2.2. Measures
The screening survey included demographic items (age, gender: male or female,
racial/ethnic identity, highest level of education, socioeconomic status), self-reported weight
and height measurements that were converted to BMI, the Brief Stigmatizing Situations
Inventory (SSI-B; Vartanian, 2015), and the International Physical Activity Questionnaire
(IPAQ-SF; Craig et al., 2003). At baseline assessment, participants further completed the
Behavioural Regulation of Exercise Questionnaire (BREQ-2R; Wilson, Rodgers, Loitz, &
Scime, 2006). See Appendices D-F for copies of these measures.
2.1.2.1. Weight-related stigma
The Brief Stigmatizing Situations Inventory (SSI-B, Vartanian, 2015) is a 10-item
self-report measure of lifetime experiences of weight-related stigma. The initial 50-item SSI
was developed by Myers and Rosen (1999); however due to the length of the measure, a
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shortened version was developed (Vartanian, 2015). The shorter versions of the SSI were
found to be reliable and valid measures of weight-related stigma experiences (Vartanian,
2015). The SSI-B included items covering a range of sources of stigma including comments
from doctors and children, physical barriers, and negative assumptions from others (e.g.
Having people assume that you overeat or binge-eat because you are overweight). Given the
relatively low means and standard deviations found in previous research using the SSI (e.g. M
= 1.90, SD = 2.0, Myers & Rosen, 1999) we reduced the response scale from a 10-point scale
to an 8-point scale (excluding frequencies of “several times per month” and “daily”).
Participants rated how often each situation has happened to them from 0 (never), 1 (once in
your life), 3 (about once a year), to 7 (several times per week). Cronbach’s alpha for SSI-B in
the current study was .86.
2.1.2.2. Physical activity levels
Level of physical activity was assessed using the IPAQ-SF (Craig et al., 2003). This
measure asks participants to report the number of days out of the past 7 they did at least 10
minutes of physical activity across 3 intensities: walking, moderate, and vigorous. Example
activities for the three intensities are provided, for example “heavy lifting, digging, aerobics,
or fast bicycling” for the vigorous physical activity level. Participants are then asked to
estimate how much time in minutes they usually spend on one of those days doing that
intensity of activity. The scoring protocol for the IPAQ-SF (“Guidelines for Data Processing”,
2005) was used to complete data cleaning and to calculate the total number of minutes of
activity in a week for each intensity level by multiplying the number of days and minutes.
Consistent with previous research (Vartanian & Novak, 2011; Vartanian & Shaprow, 2008)
walking, moderate and vigorous levels of activity are reported and analysed separately.
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2.1.2.3. Motivation for exercise
The BREQ-2R is a 23-item self-report measure that assesses the self-determined
motivational processes associated with physical activity consistent with the SelfDetermination Theory (Wilson et al., 2006). The BREQ-2R comprises six subscales
measuring amotivation (e.g. I don’t see the point in exercising), external (e.g. I exercise
because other people say I should), introjected (e.g. I feel guilty when I don’t exercise),
identified (e.g. I value the benefits of exercise), integrated (e.g. I consider exercise consistent
with my values), and intrinsic (e.g. I exercise because it’s fun) exercise motivations.
Participants respond to the question “why do you exercise?” for each item using a 5-point
scale ranging from 0 (not true for me) to 4 (very true for me). There are a variety of scoring
protocols for the BREQ measures (see Wilson, Sabiston, Mack, & Blanchard, 2012). The
current study uses Vallerand and colleagues’ (2008) method of calculating the Relative
Autonomy Index (BREQ-RAI), which weights each scale based on its location in the SDT
continuum and sums these scores to obtain a single index that represents the level of selfdetermined motivation1 (Vallerand et al., 2008; Wilson, 2012). Higher RAI scores represent
greater self-determination or more autonomous forms of motivation, while lower RAI scores
represent lower self-determination or more controlled forms of motivation. Cronbach’s alpha
for the BREQ-2R was .84.
2.2.3. Overview of Analyses
Self-reported BMI was used for analyses because it was collected at the same time as
all self-report measures but one (BREQ-2R). Correlation between the self-report BMI from
the screening survey and the measured BMI at the baseline assessment was r = .91 (p < .001).
The IPAQ walking, moderate and vigorous levels of physical activity were found to violate

1
RAIBREQ-2R = ∑([Amotivation x -3] + [External x -2] + [Introjected x -1] + [Identified x 1] + [Integrated x 2] +
[Intrinsic x 3]) from Vallerand, Pelletier, & Koestner (2008).
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the assumptions of normality and homoscedacity so rank transformations were conducted to
correct non-normality and are used in all analyses (Conover & Iman, 1981). To aid
interpretation the non-transformed IPAQ-SF data is also reported for means and standard
deviations in Table 1. Spearman’s rho correlations were conducted to determine relationships
between all study variables, where r of 0.10 is a “small effect”, 0.30 is a “medium effect”, and
0.50 is a “large effect” (Cohen, 1992). Independent t-tests were used to assess for differences
across gender on BMI, stigma, level of self-determined motivation, and physical activity. The
non-parametric Mann-Whitney U test was also run on the Rank IPAQ-SF data due to the
violations of normality. Hierarchical regression was used to identify variables that contributed
combined and unique variance to level of physical activity.
The PROCESS macro (Hayes, 2013) was used to test whether weight stigma was
indirectly related to physical activity levels through its effect on level of self-determined
motivation, and whether gender moderates this relationship. Conditional direct and indirect
effects were calculated using bias-corrected bootstrapping (n = 10,000 replications), with 95%
confidence interval (CI) to determine significance. Moderated mediation models were run for
each level of physical activity (walking, moderate, vigorous), with stigma experiences (SSIB) as the independent variable, level of self-determined motivation (BREQ-RAI) as the
mediator, the amount of physical activity (Rank IPAQ-SF) as the dependent variable, and
gender as the moderator (see Figure 2). We also tested the gender interactions with the SSI-B
and BREQ-RAI at the different levels of the model (see Tables 4, 5, & 6).
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BREQ-RAI
a1

b1
a2

SSI-B

c'1
a3

Rank IPAQ-SF

c'2
c'3

Gender
SSI x
Gender

b2

BREQ-RAI
x Gender

Figure 2. Proposed Moderated Mediation Model
Note: BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire – Short Form; SSI-B = Stigmatisation Situation Inventory Brief.

2.3. Results
2.3.1. Participant characteristics
The mean age at baseline for females was 42.99 years (SD = 8.22; range 24 – 52) and
42.50 years for males (SD = 7.77; range 25 – 54). The mean BMI at baseline for females was
32.02 (SD = 4.18; range: 24.61 – 48.13) and 32.63 (SD = 3.79; range 24.80 – 47.63) for
males. The majority of females were Australian-born (84.2%), married or living with a
partner (74.3%), with a combined family annual income exceeding AU$80,000 (60%), and
approximately 50% had a university degree. The majority of males were also Australian-born
(78.1%), married or living with a partner (81.1%), with a combined family annual income
exceeding AU$80,000 (69.8%), and approximately 48% had a university degree. For further
details on the baseline sample characteristics refer to Tapsell et al. (2015).
2.3.2. Descriptive comparisons of females and males
The average score on the SSI-B was 0.94 (SD = 0.93), corresponding to experiencing
a specific weight-related stigma experience on average ‘once in your life’. A significant
gender difference was found (t = -1.98, p = .049), with female participants reporting a higher
average frequency of stigma experiences (M = 0.99, SD = .97) than male participants (M =
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.80, SD = .80). Females had a mean SSI-B range from 0 (never) to 5.2 (about once a month),
while males had narrower range from 0 (never) to 3.6 (about once per year). The average
BMI for females (M = 32.02, SD = 4.18) and males (M = 32.63, SD = 3.7) was not
significantly different (p = .17). Level of self-determined motivation between females (M =
7.69, SD = 7.47) and males (M = 7.97, SD = 6.70) was also not significantly different (p =
.71). Males (M = 109.73, SD = 183.10) reported significantly more minutes of moderate
physical activity than females (M = 68.76, SD = 138.02; t = 2.45, p = .02). The same pattern
was found for vigorous activity, with males (M = 80.14; SD = 146.36) reporting significantly
more minutes of activity than females (M = 47.76, SD = 75.59; t = 2.94, p = .003). Nonparametric tests for gender differences were replicated for all ranked variables with the
exception of vigorous activity, which became non-significant (p = .24).
Means and standard deviations for all study variables are reported in Table 1.
Stigma experiences and self-reported BMI were positively correlated for females (rs =
.42, p < .001) and males (rs = .59, p < .001), with higher BMI status related to higher rates of
weight-related stigma. A negative correlation was found for females between the BREQ-RAI
and both self-reported BMI (rs = -.17, p = .002) and stigma experiences (rs = -.18, p = .001).
Therefore, lower levels of self-determined motivation were related to higher BMI and higher
rates of stigma experiences. For females the BREQ-RAI was positively correlated with
walking (rs = .15, p = .009), moderate (rs = .24, p < .001) and vigorous (rs = .39, p < .001)
physical activity, demonstrating that higher rates of self-determined motivation were related
to higher levels of physical activity. Of note, the strength of these correlations got stronger as
level of intensity of physical activity increased, indicating that higher self-determined
motivation was associated with more intense levels of physical activity. The difference
between these correlations was calculated using Steiger’s equations (Lee & Preacher, 2013).
Significant differences were found between walking and moderate physical activity (z = 3.79,
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p < .001, 2-tailed) and between moderate and vigorous physical activity (z = 2.41, p = .02, 2tailed). A significant difference was not found between the correlations for walking and
moderate physical activity (z = 1.37, p = .17, 2-tailed). For males the BREQ-RAI was only
correlated with vigorous physical activity (rs = .44, p < .001). The Spearman’s rho
correlations between study variables are reported in Table 2.
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Table 1.
Study 1: Means, Standard Deviations and Gender Comparisons for Age, BMI, Stigma Experiences, Self-Determined Motivation, and Physical
Activity
Females

Males

N

M

SD

Range

N

M

SD

Range

p

Age (years)

323

42.99

8.22

24 – 52

116

42.50

7.77

25 – 54

.57a

Self-reported BMI

319

32.02

4.18

24.61 – 48.13

114

32.63

3.79

24.80 – 47.63

.17a

SSI-B

319

0.99

0.97

0 – 5.20

115

0.80

0.80

0 – 3.60

.049a

BREQ-RAI

320

7.69

7.47

-15.33 – 24.00

116

7.97

6.71

-9.83 – 23.50

.72a

IPAQ-SF walking

307

208.51

278.16

0 – 1260

112

195.83

285.02

0 – 1260

.68a

IPAQ-SF moderate

303

68.76

138.02

0 – 1260

112

109.73

183.06

0 – 1260

.02a

IPAQ-SF vigorous

306

47.76

75.79

0 – 540

111

80.14

146.06

0 – 900

.003a

IPAQ-SF walking (Rank)

307

213.41

119.85

22.50 – 412.00

112

200.67

123.98

22.50 – 412.00

.34b

IPAQ-SF moderate (Rank)

303

198.92

113.23

85.50 – 414.50

112

232.56

118.68

85.50 – 104.00

.01b

IPAQ-SF vigorous (Rank)

306

205.09

110.11

104 – 413.50

111

219.77

119.88

104 – 417.00

.24b

Note: BMI = Body Mass Index; SSI-B = Stigmatization Situation Inventory - Brief; BREQ-RAI = Behavioral Regulation of Exercise Questionnaire - Relative Autonomy
Index; IPAQ-SF = International Physical Activity Questionnaire.
* p < .05.
a
Independent t-test; b Mann-Whitney U test
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Table 2.
Study 1: Female and Male Spearman’s rho Correlations for BMI, Stigma Experiences, Autonomous Motivation, and Physical Activity.
1
1. Age (years)
2. Self-reported BMI
3. SSI-B
4. BREQ-RAI
5. IPAQ-SF walking (Rank)
6. IPAQ-SF moderate (Rank)
7. IPAQ-SF vigorous (Rank)

Females

-

Males

-

2

3

4

5

6

7

Females

.07

-

Males

.05

-

Females

-.13*

.42***

-

Males

-.14

.59***

-

Females

.03

-.17**

-.18**

-

Males

-.09

-.12

-.08

-

Females

.08

-.05

-.10

.15**

-

Males

-.01

.21*

.16

.18

-

Females

.08

-.03

-.09

.24***

.14*

-

Males

-.01

.08

.02

.09

.15

-

Females

-.08

-.05

.01

.39***

.17**

.36***

-

Males

-.12

.08

.13

.44***

.10

.43***

-

Note: BMI = Body Mass Index; BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF = International Physical Activity
Questionnaire; SSI-B = Stigmatization Situation Inventory Brief.
* p < .05. ** p < .01. *** p < .001
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2.3.3. Regression analyses
Hierarchical regression analyses were conducted for the Rank IPAQ-SF walking,
moderate and vigorous levels of physical activity. For each level of physical activity the
variables were stepped into the regression in the following blocks: (1) gender, and selfreported BMI; (2) SSI-B; and (3) BREQ-RAI. Unstandardised (B) and standardised (β)
regression coefficients and squared semi-partial (or ‘part’) correlations (sr2) for each predictor
in the regression models are reported below in Table 3.
The final step of the Rank IPAQ-SF walking model was significant and accounted for
3% of the variability in Rank IPAQ-SF walking, R2 = .03, adjusted R2 = .02, F (4, 410) =
3.24, p = .012. The BREQ-RAI variable accounted for 3% unique variance in the model. The
final step of the Rank IPAQ-SF moderate model was also significant, accounting for 6% of
the variability in Rank IPAQ-SF moderate, R2 = .06, adjusted R2 = .05, F (4, 406) = 6.41, p <
.001. The BREQ-RAI and gender variables accounted for 4% and 1% respectively of unique
variance in the model. The Rank IPAQ-SF vigorous model was also significant at the final
step, accounting for 16% of the variability in Rank IPAQ-SF vigorous, R2 = .16, adjusted R2 =
.15, F (4, 408) = 19.34, p < .001. The BREQ-RAI variable accounted for 14.9% of unique
variance in the model. Weight-based stigma did not account for any significant unique
variance in the regression analyses.
Table 3.
Study 1: Summary of Hierarchical Regression Analyses for Variables Predicting Rank IPAQSF Walking, Moderate and Vigorous
Rank IPAQ-SF walking
B

SE

95% CI

β

sr2

Gender

13.66

13.41

[-12.70, 40.01]

.05

.00

BMI self-report

1.04

1.60

[-2.10, 4.19]

.04

.00

SSI-B

.51

7.38

[-14.00, 15.01]

.00

.00

2.86**

.83

[1.23, 4.49]

.17

.03

Variable

BREQ-RAI
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F (4, 410) = 3.24, p = .012, R2 = .03.
Rank IPAQ-SF moderate
Variable

B

SE

95% CI

β

sr2

Gender

-31.66*

12.70

[-56.62, -6.70]

-.12

.01

BMI self-report

.50

1.51

[-2.47, 3.47]

.02

.00

SSI-B

.16

6.90

[-13.40, 13.73]

.00

.00

3.41***

.79

[1.85, 4.97]

.21

.04

BREQ-RAI

F (5, 406) = 6.41, p < .001, R2 = .06.
Rank IPAQ-SF vigorous
Variable

B

SE

95% CI

β

sr2

Gender

-14.84

11.73

[-37.89, 8.21]

-.06

.00

-.25

1.39

[-2.99, 2.48]

-.01

.00

10.18

6.29

[-2.19, 22.55]

.08

.00

6.22***

.72

[4.81, 7.64]

.40

.15

BMI self-report
SSI-B
BREQ-RAI

F (4, 408) = 19.34, p < .001, R2 = .16.
Note: Unstandardised coefficients shown (B). CI = confidence interval for odds ratio (OR). BMI = Body Mass
Index; BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatization Situation Inventory Brief.
* p < .05. *** p < .001

2.3.4. Mediation analyses
Three separate mediation analyses (Hayes, 2013) tested the hypothesis that the impact
of weight-related related stigma on walking, moderate and vigorous physical activity levels
would be mediated by level of self-determined motivation and moderated by gender.
Contemporary understanding of mediation analyses posits that significance of the individual a
and b pathways is not required to determine whether M mediates the effect of X on Y (Hayes
& Rockwood, 2017). As such any conditional indirect effects produced by PROCESS are
interpreted even when the individual pathways did not show significance. Mediation models
were conducted for the IPAQ-SF untransformed data and rank data with similar results;
results using the transformed rank IPAQ-SF data are reported for consistency.
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2.3.4.1. Model for walking physical activity
The mediation model for Rank IPAQ-SF walking was significant with males and
females demonstrating different pathways of effect (see Table 4). A conditional direct effect
was found for males between stigma experiences and Rank IPAQ-SF walking (B= 29.99, p =
.034, CI [2.23, 57.76]), with higher rates of stigma experiences related to higher levels of
walking activity. In contrast, a conditional indirect effect was found for females (B = -3.73, [8.40, -0.92]), with higher rates of stigma experiences related to lower levels of selfdetermined motivation, and consequently less reported walking physical activity.
Table 4.
Moderated Mediation Model for Stigma Experiences, Self-Determined Motivation, and Rank
IPAQ-SF Walking, Including Conditional Direct and Indirect Effects.
BREQ-RAI model
Predictor

B

Constant

7.22

SSI-B (a1)
Gender (a2)
SSI-B × Gender (a3)

SE

t

p

CI (lower)

CI (upper)

2.00

3.61

.000

3.28

11.15

.79

1.76

.45

.654

-2.67

4.25

1.03

1.13

.91

.364

-1.20

3.25

-1.16

.96

-1.20

.230

-3.05

.74

F (3, 408) = 3.87, p = .010, R2 = .03.
Rank IPAQ-SF walking model
Predictor

B

SE

t

p

Constant

98.65

44.25

2.23

.026

11.65

185.64

4.59

3.51

1.31

.192

-2.31

11.49

SSI-B (c’1)

65.39

29.26

2.23

.026

7.87

122.91

Gender (c’2)

50.23

24.96

2.01

.045

1.17

99.29

-35.40

16.05

-2.20

.028

-66.96

-3.84

-1.07

1.94

-.55

.580

-4.88

2.73

BREQ-RAI (b1)

SSI-B × Gender (c’3)
BREQ-RAI × Gender (b2)

CI (lower)

CI (upper)

F (5, 406) = 3.52, p = .004, R2 = .04
Conditional direct effect: SSI-B – Rank IPAQ-SF walking (c’1)
Gender
Male

B
29.99

SE

t

p

14.12

2.12

.034

CI (lower)
2.23

CI (upper)
57.76

55
Female

-5.41

7.63

-.71

.479

-20.41

9.60

Conditional indirect effect: of SSI-B – BREQ-RAI – Rank IPAQ-SF walking (a1 b1)
Gender

B

Boot SE

Boot LLCI

Boot ULCI

Male

-1.29

2.88

-9.37

3.07

Female

-3.73

1.87

-8.40

-.92

Note. Unstandardised coefficients shown (B). The effect is statistically significant when the 95% Confidence
Interval does not include 0. Pathways a, b, and c’ are illustrated in Figure 2.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatization Situation Inventory Brief.

2.3.4.2. Model for moderate physical activity
A direct effect was not found between stigma experiences and Rank IPAQ-SF
moderate physical activity levels, with all 95% CI’s encompassing 0 (see Table 5). However,
a conditional indirect effect was found for females (B= -5.97, [-11.71, -2.28]), with females
who experienced higher rates of stigma experiences reporting lower levels of self-determined
motivation, and lower moderate physical activity levels.
Table 5.
Moderated Mediation model for Stigma Experiences, Self-Determined Motivation, and Rank
IPAQ-SF Moderate, Including Conditional Direct and Indirect Effects.
BREQ-RAI model
Predictor

B

Constant

7.16

SSI-B (a1)
Gender (a2)
SSI-B × Gender (a3)

SE

t

p

CI (lower)

CI (upper)

1.99

3.59

.000

3.24

11.08

1.03

1.73

.60

.550

-2.36

4.43

1.04

1.12

.92

.358

-1.17

3.24

-1.31

.95

-1.38

.167

-3.17

.55

F (3, 404) = 4.35, p = .005, R2 = .03.
Rank IPAQ-SF moderate model
Predictor

B

SE

t

p

Constant

244.74

42.00

5.28

.000

162.17

327.32

.28

3.33

.09

.932

-6.25

6.82

SSI-B (c’1)

21.56

27.57

.78

.435

-32.64

75.75

Gender (c’2)

-37.04

23.72

-1.56

.119

-83.67

9.60

SSI-B × Gender (c’3)

-11.12

15.13

-.74

.463

-40.86

18.62

BREQ-RAI (b1)

CI (lower)

CI (upper)
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BREQ-RAI × Gender (b2)

1.74

1.84

.95

.344

-1.88

5.36

F (5, 402) = 5.44, p = .000, R2 = .06
Conditional direct effect: SSI-B – Rank IPAQ-SF moderate (c’1)
Gender
Male
Female

B

SE

t

p

CI (lower)

CI (upper)

10.44

13.31

.78

.433

-15.72

36.59

-.68

7.19

-.09

.925

-14.83

13.46

Conditional indirect effect: SSI-B – BREQ-RAI – Rank IPAQ-SF moderate (a1 b1)
Gender

B

Male

-.56
-5.97

Female

Boot SE

Boot LLCI

Boot ULCI

2.05

-7.46

1.59

2.34

-11.71

-2.28

Note. Unstandardised coefficients shown (B). The effect is statistically significant when the 95% Confidence
Interval does not include 0. Pathways a, b, and c’ are illustrated in Figure 2.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatization Situation Inventory Brief.

2.3.4.3. Model for vigorous physical activity
The mediation model for Rank IPAQ-SF vigorous was also significant (see Table 6).
A conditional direct effect was found for males between stigma experiences and Rank IPAQSF vigorous (B = 26.54, p = .031, CI [2.44, 50.62]), with higher rates of stigma experiences
related to a higher amount of minutes per week of vigorous activity. A conditional indirect
effect was found for females (B= -9.13, [-15.74, -4.06]), with higher rates of stigma
experiences related to lower levels of self-determined motivation, and consequently less
vigorous physical activity.
Table 6.
Moderated Mediation model for Stigma Experiences, Self-Determined Motivation, and Rank
IPAQ-SF Vigorous, Including Conditional Direct and Indirect Effects.
BREQ-RAI model
Predictor

B

Constant

6.90

SSI-B (a1)
Gender (a2)
SSI-B × Gender (a3)

SE

t

p

CI (lower)

CI (upper)

2.03

3.40

.001

2.91

10.89

1.22

1.75

.69

.488

-2.23

4.67

1.16

1.14

1.02

.309

-1.08

3.41

-1.41

.96

-1.48

.140

-3.30

.47
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F (3, 406) = 4.46, p = .004, R2 = 0.03.
Rank IPAQ-SF vigorous model
Predictor

B

SE

t

p

Constant

117.97

38.51

3.05

.002

42.28

193.67

9.85

3.06

3.21

.001

3.83

15.87

SSI-B (c’1)

48.47

25.36

1.91

.057

-1.39

98.32

Gender (c’2)

20.09

21.70

.93

.355

-22.57

62.75

-21.93

13.89

-1.58

.115

-49.23

5.37

-2.09

1.69

-1.24

.216

-5.41

1.23

BREQ-RAI (b1)

SSI-B × Gender (c’3)
BREQ-RAI × Gender (b2)

CI (lower)

CI (upper)

F (5, 404) = 16.36, p < .001, R2 = .17.
Conditional direct effects: SSI-B – Rank IPAQ-SF vigorous (c’1)
Gender
Male
Female

B

SE

t

p

CI (lower)

CI (upper)

26.54

12.25

2.17

.031

2.44

50.62

4.61

6.53

.70

.481

-8.24

17.45

Conditional indirect effect: SSI-B – BREQ-RAI – Rank IPAQ-SF vigorous (a1 b1)
Gender

B

Boot SE

Boot LLCI

Boot ULCI

Male

-1.52

5.63

-14.37

7.80

Female

-9.13

2.97

-15.74

-4.06

Note. Unstandardised coefficients shown (B). The effect is statistically significant when the 95% Confidence
Interval does not include 0. Pathways a, b, and c’ are illustrated in Figure 2.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatization Situation Inventory Brief.

2.4. Discussion
These results demonstrate differential relationships between weight stigma
experiences and physical activity between females and males. Higher levels of stigma
experiences in males were related to higher minutes per week of walking and vigorous
physical activity, irrespective of level of self-determined motivation. However, females who
experience higher levels of weight-related stigma reported lower levels of self-determined
motivation and in turn lower levels of all three types of physical activity.
In this sample of adults who have overweight and obesity, weight-related stigma
experiences were reported to occur on average ‘once in your life’, which is consistent with
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previous studies (Ashmore et al., 2008; Friedman et al., 2005; Puhl & Brownell, 2006;
Vartanian & Novak, 2011). Females reported a significantly higher frequency of stigma
experiences than males supporting findings of gender differences in stigma experiences in
previous research (Andreyeva et al., 2008; Eisenberg, Neurmark-Sztainer, & Story, 2003;
Falkner et al., 1999; Hebl & Turchin, 2005; Puhl et al., 2008; Spahlholz et al., 2016). The
frequency of stigma experiences reported to occur at least once in a lifetime was 87% for
females and 75% for males, while 22% of females and 17% of males reported experiencing
stigma at least once per month. The difference in frequency of stigma experiences between
genders was, on average, small in that it was .99 for females (once in your lifetime) compared
to .80 for males (between “never” and “once in your lifetime”). It is notable that stigma
experiences at seemingly low frequencies may have an impact on level of self-determined
motivation and behaviour, which seems to suggest that even a low frequency stigma
experiences may have substantial effects on individuals. It is possible that these rates of
stigma are underestimated due to the nature of self-report measures (see limitations for further
discussion). The average BMI for both genders was similar, suggesting that either females
who are overweight experience more stigma than males who are overweight, or that females
are more vulnerable to the perception of weight-stigma and therefore report higher rates. As
elaborated below, this may be in part explained by gender differences in the internalisation of
weight bias (Boswell & White, 2015; Pearl et al., 2014).
Prior research has not consistently identified a direct relationship between stigma and
physical activity (Faith, Leone, Ayers, Heo, & Pietrobelli, 2002; Pearl, Puhl, & Dovidio,
2015; Vartanian & Novak, 2011; Vartanian & Shaprow, 2008). In the present study, physical
activity (walking, moderate and vigorous) was not significantly correlated with stigma
experiences. However, a major finding in the current study was that for women the
relationship between weight-related stigma and physical activity was mediated by level of
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self-determined motivation to exercise. Not only do females report higher rates of weightbased stigma than males, but these stigma experiences are associated with motivation for
physical activity in different ways across the genders, which in turn is associated with level of
physical activity. For females, greater weight-related stigma experiences were associated with
lower levels of self-determined motivation to exercise, which was in turn associated with
lower levels of walking, moderate and vigorous physical activity. For males, stigma
experiences did not have any impact on level of self-determined motivation. Rather, males
demonstrated a direct relationship between stigma and both walking and vigorous physical
activity, with greater stigma experiences associated with higher levels of these types of
physical activity.
There are multiple models emerging that attempt to explain how these weight-related
stigma processes might be operating on behaviour (Brewis, 2014; Hunger et al., 2015; Pearl,
Puhl, & Dovidio, 2015; Seacat & Mickelson, 2009). For example, the stereotype threat model
(Seacat & Mickelson, 2009) and the weight-based social identity threat model (Hunger et al.,
2015) both propose that people who are aware of the risk of being perceived as overweight
and being judged based on this characteristic of their identity are more susceptible to negative
impacts of weight-based stigma experiences. Seacat and Mickelson (2009) found that priming
for weight-related stereotype threat reduced self-efficacy for exercise and dietary behaviours
in a sample of females who were overweight, which in turn resulted in lower exercise and
dietary intentions. They concluded that weight-related stereotype threat might be preventing
individuals with overweight from engaging in healthy lifestyle programs, including exercise
and dietary behaviours. The results for females in the current study are consistent with this
model. Females who reported experiencing greater levels of weight-related stigma
demonstrated lower levels of self-determined motivation to exercise, and lower levels of
physical activity at all levels.
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In contrast, our results for males were not consistent with the stereotype threat model;
males had a direct increase in walking and vigorous physical activity in relation to weightrelated stigma. This raises the question of whether there are different underlying mechanisms
operating for females and males in this sample of individuals with overweight and obesity.
More specifically, females may be more vulnerable to weight-related stereotype threat than
males, leading to greater impact of weight-related stigma experiences on females than males.
Research conducted in predominantly female samples has demonstrated that those who report
higher levels of internalised weight stigma (i.e. self-directed stigma) have poorer physical and
mental health outcomes and related quality of life (Carels et al., 2010; Latner, Barile, Durso,
& O’Brien, 2014; Pearl & Puhl, 2016; Pearl & Puhl, 2018), demonstrate attenuated changes
in moderate physical activity levels in response to intervention (Mensinger & Meadows,
2017), and report reduced self-efficacy and motivation to exercise as well as lower reported
levels of exercise behaviours (Pearl, Puhl & Dovidio, 2015).
Individuals with high anti-fat attitudes and high internalisation of societal attitudes
about attractiveness who experienced weight-based stigma had greater motivation to avoid
exercise (Vartanian & Novak, 2011). In mediation analyses weight-stigma was related to
greater internalisation of weight bias, which in turn was related to lower levels of exercise
behaviour (Pearl, Puhl, & Dovidio, 2015). These findings are consistent with the current
study, where females reported higher levels of weight-stigma experiences than males (despite
similar average BMIs), which were associated with lower levels of self-determined
motivation, and lower levels of physical activity. The current study did not assess the
cognitions that accompany weight-stigma but several processes could be at work (e.g., fear
avoidance versus learned helplessness). For example, for females the mediating role of selfdetermined motivation could reflect a “why try” response (learned helplessness), where
stigma experiences lead to reduced self-efficacy to engage in behaviours (Pearl, Puhl &
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Dovidio, 2015). Conversely, males in the current study had higher walking and vigorous
activity levels associated with weight stigma. This direct effect is consistent with findings that
males demonstrate less internalisation of weight-bias than females (Boswell & White, 2015;
Pearl, Puhl & Dovidio, 2015), and therefore a mediational effect of internalisation on physical
activity levels is less likely to occur. Although speculative, it is possible that the gender
difference in the current study reflects a differential coping strategy, where males respond to
stigma as a challenge to be responded to in a more direct manner through increasing their
physical activity levels. There is a need for future research to clarify the differential processes
involved in female and male responses to stigma experiences and how they affect level of
self-determined motivation and ultimately physical activity. Potential variables of interest
include self-efficacy and internalisation of weight stigma (including emotional responses).
2.4.1. Limitations
The sample consists of individuals who are motivated for weight loss as demonstrated
by their enrolment in a weight loss intervention. This may impact on their motivation to
engage in physical activity and limits the generalisation of the results to non-treatment
seeking individuals. The stigma, self-determined motivation, and physical activity measures
are self-report instruments, which may be susceptible to recall bias and either over- or underreporting of rates. Alternative explanations for the results of the study include that males may
over-report their physical activity in response to stigma, or that females may under-report
their physical activity in response to stigma. However, the levels of moderate and vigorous
physical activity in the current study are consistent with other samples of individuals with
overweight and obesity seeking treatment (e.g. Silva et al., 2010) and in the community (e.g.,
Colley et al., 2011). The variability in definitions of walking physical activity in the literature
precluded comparisons to population norms. Another limitation related to the different
timeframes for the measures in the study. The stigma measure captures the frequency of
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stigma experiences in general whereas physical activity is captured over the past 7 days.
These variations are likely to reduce the strength of associations between measures. Finally,
in the regression analyses for walking and moderate physical activity the proportion of
variance accounted for by the three dependent variables was quite small (3% and 6%
respectively), indicating that other variables not included in this model likely account for
additional variance.
2.4.2. Future Directions
Mediation suggests a causal process, but caution needs to be used in the interpretation
of the current results given the data are cross-sectional. Hayes (2013) argues that this should
not preclude the use of mediation guided by theory or an argument supported by other
research. Future research should include longitudinal measurement of physical activity levels,
level of self-determined motivation, and weight-related stigma across genders to allow further
exploration of the stigma-physical activity relationship. Given the gender differences in
physical activity levels and relationships with stigma, a greater understanding of the nature of
physical activity across genders would be beneficial in future research, including whether
males engage in more strenuous work and daily activities than females leading to greater
incidental moderate and vigorous physical activity levels. There is also a need for further
research including both males and females in samples, to determine whether differences in
internalisation of weight-bias between genders does lead to disparate coping strategies, and
therefore differential self-determined motivation and physical activity levels. This may be
captured by measuring internalised weight bias across genders and the relationship to weight
stigma experiences, level of self-determined motivation, and physical activity, and would
guide weight loss and maintenance interventions.
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2.4.3. Conclusion
Even when weight-based stigma is experienced at low levels, it appears to have a
relationship with level of self-determined motivation, which in turn is associated with level of
physical activity. Further, these relationships appear to be more significant for females, who
report higher levels of stigma experiences. As such, stigma is a potentially significant barrier
to females engaging in physical activity. This has implications in terms of targeting treatment
for females to ensure that the experience of weight-based stigma is directly addressed. In
particular, the findings support the argument that weight-based stigma should be assessed and
considered within weight loss and weight maintenance treatment planning (Lillis, Hayes,
Bunting, & Masuda, 2009; O’Brien et al., 2016).
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CHAPTER THREE
Impact of weight-related stigma on self-determined motivation and physical activity in
individuals with overweight and obesity: A longitudinal study
The current chapter reports on the second study of the thesis, which aimed to elaborate
on the cross-sectional study reported in Chapter 2 using longitudinal data. This study tested
the moderated mediation model where greater weight stigma experiences were hypothesised
to be related to lower levels of self-determined motivation for exercise and in turn reduced
physical activity over time in females, but not in males.
The study reported in Chapter 3 utilises a longitudinal design, including the baseline
data reported in Chapter 2, and two further data collection time points (3-months, 12-months).
Moderated mediation analyses were conducted using the data of participants that attended all
three-assessment time points, allowing for causal relationships to be explored.
The content of Chapter 3 has been extracted and adapted from the journal article that
has been submitted for publication: Sattler, K. M., Deane, F. P., Ciarrochi, J. V., & Tapsell, L.
(2019). Weight-Related Stigma Impacts Self-Determined Motivation and Physical Activity in
Individuals with Overweight and Obesity: A Cohort Study.
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3.1 Aims
Han et al. (2018) and Sattler et al. (2018) both found support for motivation for
exercise (motivation to avoid exercise, level of self-determined motivation) as a mediating
variable in the relationship between stigma experiences and physical activity. However, the
temporal precedence required for full mediation analyses was not possible due to the crosssectional nature of the data. The current study aims to use longitudinal data available from a
subsample in the same research study as Sattler et al. (2018). Moderated meditation analyses
are conducted to assess the influence of stigma experiences on physical activity through its
impact on level of self-determined motivation for exercise between genders. Based on
previous research it was hypothesised that the relationship between stigma experiences and
physical activity in females would be mediated by level of self-determined motivation. That
is, in females, higher weight stigma experiences will be associated with lower levels of selfdetermined motivation to exercise, which will lead to lower levels of physical activity
(walking, moderate and vigorous). In contrast, it is hypothesised that males will not
demonstrate a mediational relationship between stigma experiences, self-determined
motivation, and physical activity.
3.2. Method
3.2.1. Study design
The current study utilises the data of all the participants from the HealthTrack study
that attended the 12-month assessment time point. For details of recruitment and inclusion
criteria for the HealthTrack study please refer to ‘Study Design and Participants’ in Chapter 2
(pages 41-42). Figure 3 provides a flow diagram of participants and recruitment. Following
the baseline assessment 377 participants were randomly assigned to the interdisciplinary
advice intervention or the usual care condition that consisted of general guideline-based diet
and exercise advice (Tapsell et al., 2015). Of these, 175 participants (120 female, 55 male)
from both conditions completed the 12-month assessment measures (42.42%) and were
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included in the current study. The mean follow-up time between baseline assessment and 12month assessment was 388 days, with a median of 379 days.
Surveys sent out
n = 718

Surveys completed
n = 620 (86%)

First pass eligible
n = 459

Excluded – Ineligible (n = 161):
• High BMI
n = 83
• Partner in study*
n = 23
• Low BMI
n = 13
• Previous study
n = 11
• GP clearance not received n = 10
• Other medical
n = 10
• Gastric banding
n=5
• Sleep apnoea
n=3
• Out of area
n=2
• Age > 54
n=1
Excluded – Declined to participate (n = 20):
• Time constraints
n = 17
• Personal reasons
n=3

Baseline assessment
n = 439

Excluded – Ineligible (n = 6):
• High BMI
n=2
• Nut allergy
n=2
• Nut aversion
n=1

Randomized
n = 377

Excluded – Withdrew (n = 56)
• Time constraints
n = 29
• Didn’t complete pathology n = 24
• Unhappy with GP clearance n = 2
• Moved away
n=1

Attended 12-month
assessment session
n = 175

Excluded – Withdrew (n = 146):
• Time commitments
n = 61
• Personal reasons
n = 43
• Not happy with intervention n = 17
• Moved away
n = 11
• Medical reasons
n=9
• Pregnant
n=5
Excluded – Lost to follow-up (n = 53)
Missing data (n = 3)

Figure 3. Flow diagram of participant recruitment across survey, baseline and 12-month
assessment time points.
Note. * The couple chose which partner would participate in the study.
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3.2.2. Measures
The study utilises the Brief Stigmatising Situations Inventory (SSI-B; Vartanian,
2015), the Behavioural Regulation of Exercise Questionnaire (BREQ-2R; Wilson et al.,
2006), and the International Physical Activity Questionnaire (IPAQ-SF; Craig et al., 2003) as
reported in the ‘Measures’ section of Chapter 2 (pages 43-45). See Appendices D-F for copies
of these measures. The measures were administered at baseline, and the BREQ-2R and IPAQSF were readministered at 3-month and 12-month assessment sessions. Height and weight
measurements were collected at baseline, 3-months and 12-months, with measurements
converted to BMI. Height was measured using a stadiometer rounded to the nearest
millimetre. Body weight (kg) was measured in an upright position with no shoes and minimal
clothing using scales (Tanita TBF-662, Wedderburn Pty Ltd., Ingleburn, NSW, Australia).
Cronbach’s alpha for the baseline SSI was .86, and for the 3-month BREQ-2R was .83.
3.2.3. Overview of analyses
Attrition analyses were conducted on baseline data to determine any sample
differences between participants who attended the 12-month assessment (n = 175) compared
to those who did not (n = 264). All levels of physical activity of the IPAQ-SF (walking,
moderate and vigorous) were found to violate the assumptions of normality and
homoscedacity due to a positive skew towards zero minutes of activity. Consistent with
Sattler et al. (2018) rank transformations were conducted and used for the Spearman’s
correlations and mediation analyses (Conover & Iman, 1981). However, to aid interpretation,
the original IPAQ-SF data is also reported using means and standard deviations in Table 7.
Independent t-tests were used to assess for differences across gender on measures of age,
baseline mean BMI, baseline stigma experiences, 3-month self-determined motivation, and
12-month physical activity. Mann-Whitney U tests were also run for the Rank IPAQ-SF data
to account for the impact of the violations of normality on these comparisons.
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Moderated mediation was tested through structural equation modelling using the
Lavaan package (Rosseel, 2012) in the statistical program R (R Core Team, 2013). This
statistical program was selected due to the capacity of R to address missing data using
maximum likelihood estimation, which allowed for the data from all participants to be
included in the analyses. Bias-corrected bootstrapping (n = 1,000) was used to test for indirect
effects, with a significant relationship demonstrated when the 95% CI does not include the
value 0. Moderated mediation models were run for each level of physical activity (walking,
moderate, vigorous), with baseline stigma experiences (SSI-B) as the independent variable,
level of self-determined motivation (BREQ-RAI) at 3-months as the mediator, and amount of
physical activity (Rank IPAQ-SF) at 12-months as the dependent variable. We also tested the
interaction between gender and stigma experiences predicting self-determined motivation
level (a pathway), and the interaction between gender and level of self-determined motivation
in predicting physical activity (b pathway). Baseline level of physical activity was included as
a covariate in the models to control for the role of baseline level of activity in estimating
change in physical activity at 12 months. One-way between group ANOVA’s did not reveal
significant differences between the control and intervention groups at baseline for SSI-B, at 3months for BREQ-RAI or at 12-months on Rank IPAQ-SF, therefore treatment condition was
not entered as an independent variable. Due to the different scales across the SSI-B, BREQRAI and Rank IPAQ-SF all values were standardized through conversion to z-scores to aid
interpretation. Also, as moderation involves testing for interactions centring the variables
before forming the interaction can reduce non-substantive collinearity to make it easier to
interpret the simple effect estimates in the presence of the interaction (Aiken & West, 1991).
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3.3. Results
3.3.1. Attrition analyses
A significantly higher proportion of females did not complete the 12-month
assessment (63.2%) compared to males (51.7%). Females that did not complete the 12-month
assessment had significantly higher mean BMIs at baseline (M = 33.10, SD = 4.53) compared
to females that did complete the assessment (M = 31.42, SD = 3.92), t(321) = 3.39, p <.01,
two-tailed. There were no other significant differences at baseline between those who
completed and did not complete the 12-month assessment on age, stigma experiences, selfdetermined motivation, or physical activity levels.
3.3.2. Participant characteristics
The mean age at baseline was 44.20 years (SD = 8.10; range 25 – 54) for females and
42.91 years (SD = 8.15; range 27 – 53) for males. The mean BMI at baseline for females was
31.65 (SD = 3.97; range: 24.10 – 42.08) and 32.59 (SD = 4.05; range 25.28 – 43.47) for
males. The majority of females were Australian-born (81.5%), married or living with a
partner (73.1%), with an annual income exceeding AU$80,000 (57%), and approximately
52% had a university degree. The majority of males were also Australian-born (76.4%),
married or living with a partner (80%), with an annual income exceeding AU$80,000
(72.3%), and approximately 47% had a university degree.
3.3.3. Descriptive analyses
Table 7 presents the means, standard deviations, and gender comparisons for the study
variables. Table 8 provides the Spearman’s rho correlations. The average score on the SSI-B
at baseline was 0.90 (SD = 0.94) for females, corresponding to the frequency of weight stigma
experiences ‘once in your life’. The average baseline SSI-B for males was lower at 0.75 (SD
= 0.73), however these gender differences were not significant (p = .28). The range for the
SSI-B for females was from 0 (never) to 4.5 (several times per year to about once a month),
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and 0 (never) to 2.6 (several times in your life to about once a year) for males. Independent ttests did not reveal significant differences between genders for age, baseline BMI, 3-month
self-determined motivation, or baseline or 12-month physical activity levels.
Stigma experiences reported at baseline were positively correlated with mean BMI at
baseline in females (rs = .35, p < .001) and males (rs = .50, p < .001), with higher frequency of
stigma experiences related to higher mean BMI. Level of self-determined motivation reported
at 3 months was significantly correlated with 12-month vigorous physical activity in females
(rs = .24, p < .02) but not in males (rs = -.02, p = .89), suggesting a differential relationship
between self-determined motivation and vigorous physical activity across genders.
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Table 7.
Study 2: Means, Standard Deviations, and Gender Comparisons for Age, BMI, Stigma Experiences, Self-Determined Motivation, and Physical
Activity
Females
Males
N
M
SD
Range
N
M
SD
Range
p
Age (years) – Baseline

120

44.20

8.10

25 – 54

55

42.91

8.15

27-53

.33a

BMI – Baseline

120

31.65

3.97

24.10 – 42.08

55

32.59

4.05

25.28 – 43.47

.15a

SSI-B – Baseline

119

0.91

0.94

0 – 4.50

55

0.75

0.73

0 – 2.60

.28a

BREQ-RAI – 3 months

117

10.20

7.51

-12.75 – 22.08

55

10.57

6.83

-8.17 – 24.00

.89a

IPAQ-SF walking – Baseline

115

214.60

288.37

0 – 1260

54

207.19

316.69

0 – 1260

.88a

IPAQ-SF moderate – Baseline

115

69.13

114.22

0 – 700

53

77.92

117.61

0 – 540

.65a

IPAQ-SF vigorous – Baseline

117

45.38

66.75

0 – 350

53

59.24

98.86

0 – 540

.29a

IPAQ-SF walking (Rank) – Baseline

115

147.67

80.00

17.5 – 277

54

133.58

86.37

17.5 – 277

.27b

IPAQ-SF moderate (Rank) – Baseline

115

138.01

77.24

56.5 – 279

53

147.05

76.68

56.5 – 275

.49b

IPAQ-SF vigorous (Rank) – Baseline

117

137.70

74.50

69 – 278

53

143.83

76.76

69 – 280

.64b

IPAQ-SF walking – 12 months

109

320.09

320.50

0 – 1260

50

244.80

257.34

0 – 1260

.15a

IPAQ-SF moderate – 12 months

109

167.16

255.01

0 – 1260

48

145.83

212.14

0 – 900

.61a

IPAQ-SF vigorous – 12 months

109

94.31

145.50

0 – 1080

48

131.04

156.76

0 – 735

.16a

IPAQ-SF walking (Rank) – 12 months

109

82.95

46.38

3.5 – 156.5

50

73.57

44.83

3.5 – 156.5

.23b

IPAQ-SF moderate (Rank) – 12 months

109

80.02

45.01

21 – 156.5

48

76.69

45.44

21 – 152

.67b

IPAQ-SF vigorous (Rank) – 12 months

109

75.23

43.00

29 – 157

48

87.56

46.51

29 – 156

.11b

Note: BMI = Body Mass Index; SSI-B = Stigmatization Situation Inventory - Brief; BREQ-RAI = Behavioral Regulation of Exercise Questionnaire - Relative Autonomy
Index; IPAQ-SF = International Physical Activity Questionnaire. a Independent t-test; b Mann-Whitney U test
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Table 8.
Study 2: Female and Male Spearman’s rho Correlations for BMI, Stigma Experiences, Self-Determined Motivation, and Physical Activity.
1. BMI: Baseline
2. SSI-B: Baseline
3. BREQ-RAI: 3 months
4. IPAQ-SF walking – Baseline
5. IPAQ-SF moderate – Baseline
6. IPAQ-SF vigorous – Baseline
7. IPAQ-SF walking – 12 months
8. IPAQ-SF moderate – 12 months
9. IPAQ-SF vigorous – 12 months

Gender
Females
Males
Females
Males
Females
Males
Females
Males
Females
Males
Females
Males
Females
Males
Females
Males
Females
Males

1
.35**
.50**
-.21*
-.16
-.02
.27
-.03
.06
.02
-.07
-.11
-.02
.03
-.02
-.16
-.03

2

3

4

5

6

7

8

-.18
-.07
-.10
.41**
-.09
-.20
.02
.16
-.06
.03
.03
.05
.01
.05

.07
-.12
.24*
-.22
.17
.25
.06
.05
.17
-.18
.24*
-.02

.12
.16
.09
.04
.26**
.28
.14
.44**
-.00
.23

.28**
.30*
-.07
.01
.39**
.07
.12
.27

-.11
-.33*
.18
.01
.31**
.26

.21*
.13
.06
.03

.48**
.48**

9

-

Note: BMI = Body Mass Index; SSI-B = Stigmatisation Situation Inventory - Brief; BREQ-RAI = Behavioral Regulation of Exercise Questionnaire - Relative Autonomy
Index; IPAQ-SF = International Physical Activity Questionnaire.
* p < .05. ** p < .01.
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3.3.4. Mediation analyses
The moderated mediation model for Rank IPAQ-SF walking level of physical activity
did not reach significance for females (CI = -0.09 to 0.02) or males (CI = -0.12 to 0.02). The
mediation model for Rank IPAQ-SF moderate level of physical activity also did not reach
significance for females (CI = -0.11 to 0.01) or males (CI = -0.02 to 0.15). However, a
significant indirect effect was found for Rank IPAQ-SF vigorous level of physical activity for
females (β = -0.03, CI = -0.12 to -0.002; see Table 9), but not for males (β = 0.02, CI = -0.03
to 0.16). For females, higher rates of stigma experiences at baseline were associated with
lower levels of self-determined motivation at 3-months and consequently less vigorous
physical activity at 12-months (see Figure 4 for mediation model). Baseline Rank IPAQ
vigorous physical activity levels were included as a covariate in all stages of the model;
therefore, the changes in vigorous physical activity at 12-months cannot be accounted for by
the level of baseline physical activity. This indirect effect was not replicated in males,
indicating this relationship between weight-stigma, self-determined motivation and vigorous
physical activity was unique to the female participants in the study. See Tables G1 to G5 in
Appendix G for data output tables of the non-significant moderated mediation models for
walking (females and males), moderate (females and males), and vigorous physical activity
(males).
Table 9.
Moderated Mediation Model for Females for Baseline Stigma Experiences, Self-Determined
Motivation at 3 Months, and Rank IPAQ-SF Vigorous at 12 Months
Mediator variable model – BREQ-RAI (3 months)
Predictor
SSI-B baseline (a1)

β

SE

z

p

Boot LLCI

Boot ULCI

-0.19

0.09

-2.09

.04

-0.40

-0.03

Dependent variable model – Rank IPAQ-SF vigorous (12 months)
Predictor
BREQ-RAI 3 months (b1)

β

SE

z

p

Boot LLCI

Boot ULCI

0.20

0.09

2.08

.04

0.01

0.36
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SSI-B baseline (c’)

0.03

0.09

0.36

.72

-0.15

0.21

Indirect effect – Rank IPAQ-SF vigorous (12 months)
SSI baseline x BREQ-RAI 3 months (a1b1)

β

Boot SE

Boot LLCI

Boot ULCI

-0.04

0.03

-0.38

-0.001

Note: Standardized coefficients (β) shown. BREQ-RAI = Behavioral Regulation of Exercise Questionnaire
Relative Autonomy Index; IPAQ-SF = International Physical Activity Questionnaire; LLCI = lower level
confidence interval, SSI-B = Stigmatisation Situation Inventory Brief; ULCI = upper level confidence interval.
Pathways are illustrated in Figure 4.

Rank IPAQ-SF
Vigorous Baseline
0.001
*

a1 = -0.19
SSI-B Baseline

BREQ-RAI 3 months

b1 = .20*

c' = 0.03

Rank IPAQ-SF
Vigorous 12 months

Indirect effect of BREQ-RAI 3 months (a1b1), B = -0.04, CI [-0.38, -0.001]
Total effect (c), β = -0.01, CI [-0.17, 0.18]
Figure 4. Mediation model – Rank IPAQ-SF vigorous for females
Note: Standardized coefficients (β) shown. Solid lines indicate significant pathways; broken lines indicate nonsignificant pathways.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatisation Situation Inventory Brief.
* p < .05

3.4. Discussion
Our results indicate that participation in physical activity by individuals with
overweight and obesity can be negatively affected by past weight-related stigma experiences
through their impact on level of self-determined motivation. These findings support the
previous cross-sectional research demonstrating that motivation to exercise can mediate the
impact of stigma experiences on physical activity levels (Han et al., 2018; Sattler et al., 2018).
Consistent with Sattler et al. (2018), this relationship differed for females and males in the
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current study. The hypothesised indirect effect in females of higher weight-related stigma
experiences being associated with lower levels of self-determined motivation, which in turn
predict lower levels of physical activity, was partially supported. The moderated mediation
model for vigorous physical activity in females was significant, while the models for walking
and moderate physical activity did not reach significance. Level of baseline physical activity
was controlled in the models suggesting the effects of stigma on long-term vigorous physical
activity through their relationship with self-determined motivation were independent of level
of physical activity reported at baseline. The inconsistent findings across the moderated
mediation models for the levels of physical activity in females may relate to the nature of
activities that are associated with these different intensities. More specifically, vigorous
activities may increase vulnerability to weight-stigma experiences, as by their nature they are
associated with greater levels of physical exertion, and may be more likely to occur in a
public setting such as the gym which has been associated with more physical barriers to
attendance, greater self-consciousness, and stigmatisation from other gym users (Bombak,
2015; Flint & Reale, 2018; Schvey et al., 2016). Therefore, greater stigma experiences may
reduce self-determined motivation to engage in these more public and physically demanding
forms of activity, and in turn result in lower levels of vigorous physical activity. In
comparison, walking and moderate levels of physical activity may be more integrated into an
individual’s day-to-day activities, and therefore pose less overt risk of weight-stigma
experiences compared to a gym or public exercise setting.
As hypothesised an indirect effect was not found for males at any level of physical
activity. Sattler et al. (2018) found a direct effect for stigma experiences on walking and
vigorous physical activity for males in their cross-sectional study and it is possible that the
smaller sample size of males in the current study reduced power to detect this effect. An
alternative explanation is that the direct relationship between stigma and physical activity
found in males may attenuate over time. That is, although stigma may be related to higher

76
levels of physical activity in the short-term, perhaps as a behaviour related to the less selfdetermined controlled forms of motivation (Puhl & Brownell, 2003), it does not exert a
longer-term influence on activity in either direction (Silva et al., 2011).
The current study found that stigma experiences in females are related to level of selfdetermined motivation to exercise, which in turn reduces the amount of vigorous physical
activity 12-months later. Given the growing evidence that high levels of physical activity are
an essential component in facilitating weight loss maintenance (e.g., Donnelly et al., 2009) as
well as having overall benefits for health and wellbeing (e.g., He & Baker, 2004), greater
attention to addressing the effects of weight stigma may be warranted, especially in females.
Reductions in physical activity over the first year following weight loss have been shown to
be predictive of weight-regain outcomes (Thomas et al., 2014). Silva et al. (2011) found that
sustained physical activity and weight maintenance up to 2-years required not only an initial
increase in levels of autonomous motivation, but also sustained higher levels of autonomous
motivation over the 2-years. If previous stigma experiences can affect level of self-determined
motivation in some individuals over time, then identifying those who may have been affected
by stigma early in weight loss and health interventions may be an important consideration to
enhance treatment and improve outcomes. It is therefore important to understand why females
appear to experience greater negative effects on self-determined motivation and physical
activity as a result of weight stigma compared to males.
One possible explanation may relate to the degree to which stigma experiences are
internalised by an individual. The Weight-Based Social Identity Threat model (Hunger,
Major, Blodom, & Miller, 2015) proposes that individuals who are aware they may be
perceived as overweight and judged negatively as a result may be more vulnerable to the
negative effects of weight stigma. One process that may increase an individual’s vulnerability
is weight-bias internalisation. This is the internalisation of negative beliefs, attitudes,
stereotypes, and blame regarding one’s weight (Durso & Latner, 2008; Puhl et al., 2018).
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Research has found that females report significantly higher rates of weight-bias internalisation
compared to males (Boswell & White, 2015; Hilbert et al., 2014; Pearl, White, & Grilo,
2014). Therefore, females may be more aware of the potential negative stereotype related to
their weight status, and experiences of perceived weight-related stigma in their day-to-day life
could serve to strengthen their own internalised weight-bias. Although the current study did
not measure weight-bias internalisation, previous research has found that internalisation
partially mediated the impact of weight stigma experiences on physical activity (Pearl, Puhl,
& Dovidio, 2015). Greater stigma experiences were related to higher levels of weight-bias
internalisation, which in turn was related to lower levels of current exercise behaviour (Pearl,
Puhl, & Dovidio, 2015). Females with obesity who reported higher rates of weight-bias
internalisation have also demonstrated attenuated benefits in the level of change in moderate
intensity physical activity in a healthy living program (Mensinger & Meadows, 2017).
Participants that scored high on the weight-bias internalisation measure (1 SD above the
mean) showed little increase in their moderate physical activity over a 6-month period, while
those who scored low demonstrated a significant increase. Such findings combined with those
of the current study suggest a possible interaction between weight stigma experiences and
weight-bias internalisation, where higher levels may impact negatively on level of selfdetermined motivation and in turn the amount of physical activity. Further longitudinal
research including both females and males exploring this potential serial multiple mediation
model is needed.
3.4.1. Limitations
The sample consisted of treatment-seeking individuals motivated for weight loss, as
demonstrated by their response to the study advertising. It is possible that both their
motivation for, and engagement in, physical activity would be different to non-treatment
seeking individuals, as such limiting the generalizability of the findings. Attrition analyses
identified that a higher proportion of females with higher BMIs withdrew from the study prior
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to the 12-month assessment compared to males. Given the established relationship between
higher rates of stigma experiences and higher BMI (Myers & Rosen, 1999; Sattler, Deane,
Tapsell, & Kelly, 2018; Spahlholz, Baer, Konig, Riedel-Heller, & Luck-Sikorski, 2016;
Vartanian & Novak, 2011), this may mean that the impact of stigma on females’ selfdetermined motivation and physical activity could be underestimated in the present study due
to the disproportionately higher rate of females with higher BMIs that did not complete the
12-month assessment. The physical activity, motivation, and stigma measures utilise different
timeframes, which may reduce the strength of associations between the measures. The IPAQSF captures the past week, while the SSI-B captures experiences in general, and the BREQ2R captures current motivation at the time of response. In addition, given the IPAQ-SF only
takes into account physical activity over the past week it may not provide a full picture of an
individual’s typical level of activity. The use of self-report measures also raises the risk of
reporting bias and measurement error. Given the potential for weight-related social identity
threat, females and/or males in the current study may have attempted to provide an overinflated perception of their current levels of physical activity to reduce the risk of perceived
stigma. However, the baseline levels of moderate and vigorous physical activity that were
reported by participants were consistent with other overweight samples in the community
(e.g. Colley et al., 2011) and seeking treatment (e.g. Silva et al., 2010). The limitations
associated with the use of these measures need to be considered when interpreting the results.
Future research would benefit from the use of digitised activity counters to measure physical
activity levels and ecological momentary assessment techniques to capture both stigma
processes and physical activity as they occur in daily life (Carels, Rossi, Solar, & Selensky,
2017; Emerson, Dunsiger, & Williams, 2018; Vartanian, Pinkus, & Smyth, 2014; Vartanian,
Pinkus, & Smyth, 2018).
Vallerand and colleagues’ scoring algorithm for calculating the Relative Autonomy
Index using the six scales from the BREQ-2R (Vallerand, Pelletier, & Koestner, 2008) was
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chosen due to the planned moderated mediation analyses. The reduction of the six scales of
the BREQ-2R into a single score was appealing to minimise the number of constructs
included in the mediation model (Vallerand et al., 2008), especially given the constraints of
the sample size. Although research comparing the scoring protocols for the BREQ measures
has found support for the RAI scoring in capturing the self-determination continuum, they did
conclude that this scoring approach is less informative in predicting behaviour (Wilson,
Sabiston, Mack, & Blanchard, 2012). It is possible that the use of the RAI scoring in the
current study concealed the effects of the individual forms of self-determined regulation and
contributed to the absence of significant relationships between stigma, self-determined
motivation, and walking and/or moderate physical activity levels. Research suggests that the
more self-determined or autonomous forms of motivation, especially those of identified and
intrinsic, have the greatest implications with regards to understanding and enhancing exercise
behaviour (Teixeira, Carraca, Markland, Silva, & Ryan, 2012; Wilson et al., 2012). We ran an
exploratory analyses of the moderated mediation for identified and intrinsic motivation in
females and males for vigorous physical activity and the results are provided in Appendix K.
Future research would benefit from exploring the role of these autonomous forms of
motivation independent of the other more controlled forms of motivation that are also
included in the RAI scoring. This could include utilising the item-aggregation method of
scoring resulting in six independent scales or could utilise aggregate scoring of identified and
intrinsic motivations to capture the construct of autonomous motivation (Wilson et al., 2012).
3.4.2. Future Directions
Some of the current research strengths include use of three measurement time points
in the mediation analysis to explore the relationships between the variables over time, and the
inclusion of both females and males in the sample allowing for comparisons of this mediation
effect between genders. Given this study uses follow-up data of participants from the Sattler
et al. (2018) cross-sectional research, replication with a larger independent sample of females
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and males with overweight and obesity is recommended. Inclusion of a weight-bias
internalisation measure would allow exploration of this variable as a potential mediating
factor (Pearl, Puhl, & Dovidio, 2015). The observed power in the current study was low for
vigorous physical activity for both female participants (0.24) and male participants (0.06). A
larger sample size of approximately 400 participants would provide a power of .8 in the
mediation analyses (Fritz & MacKinnon, 2007). Increased power would allow more definitive
testing of all levels of physical activity, and whether the direct effect for males found in the
cross-sectional study by Sattler et al. (2018) occurs over the longer-term or whether it
attenuates as indicated in the current study. Including both genders and a weight-bias
internalisation measure will allow exploration of whether this is a gender effect, or whether
the current study is capturing higher rates of weight-bias internalisation in females (Boswell
& White, 2015; Hilbert et al., 2014; Pear, White, & Grilo, 2014). A more thorough
understanding of the differential relationships for females and males is important to allow
improved treatments and better targeting of interventions for relevant populations.
Although the current study suggests that weight-related stigma experiences are related
to level of self-determined motivation over time, which impacts subsequent vigorous physical
activity in females, there is a need to determine whether interventions designed to target
weight stigma (e.g. Lillis et al., 2009) can also impact self-determined motivation levels and
in turn physical activity. Research into the effectiveness of interventions for weight stigma
and weight-bias internalisation is currently limited (Griffiths, Williamson, Zucchelli,
Paraskeva, & Moss, 2018; Pearl & Puhl, 2018). Two systematic reviews of the existing
literature suggest that interventions based on Acceptance and Commitment Therapy (focus on
acceptance, mindfulness, self-compassion, and reducing ‘experiential avoidance’) may be
promising in this field (Griffiths et al., 2018; Pearl & Puhl, 2018). A small pilot study also
found benefits for reducing weight-bias internalisation through a Cognitive-Behavioural
Therapy intervention (Pearl, Hopkins, Berkowitz, & Wadden, 2018). These studies show the
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potential for interventions targeting weight stigma experiences and weight-bias
internalisation, however much more research is needed. In addition, given that stigma sources
include not only the individual, but also others in the community, public health education and
anti-stigma campaigns may also need to be promoted to reduce the potential social identity
threats and negative effects of stigma (Pearl, 2018; Puhl, Himmelstein, Gorin, & Suh, 2017).
3.4.3. Conclusion
Past weight-related stigma experiences are related to self-determined motivation levels
over time, which impacts engagement in vigorous physical activity in females with
overweight and obesity. This has implications with regards to weight loss and maintenance,
especially with growing evidence that higher levels of physical activity are crucial to weight
management in the longer-term (e.g. Donnelly et al., 2009; Jeffery, Wing, Sherwood, & Tate,
2003; Thomas, Bond, Phelan, Hill, & Wing, 2014). In addition, irrespective of weight loss,
higher levels of physical activity are related to a broad range of health benefits for all
individuals (He & Baker, 2004). Further longitudinal research is needed to better clarify the
nature of this relationship, including the impact on different levels of physical activity, the
role of weight-bias internalisation, and gender. Being able to identify individuals who have
been affected by weight-stigma and provide a potentially brief intervention to address these
experiences in order to reduce the impact on level of self-determined motivation and physical
activity could have positive implications for longer-term weight loss outcomes and overall
physical health.

82
CHAPTER FOUR
The role of weight-bias internalisation in the impact of stigma on self-determined
motivation and physical activity
The current chapter reports on the third exploratory study of the thesis, which aimed to
explore whether a second mediating variable, weight-bias internalisation, contributed
additional information to the moderated mediation model reported in Chapters 2 and 3. The
study reported in Chapter 4 is a longitudinal design, utilising the same data as Chapter 3 of the
HealthTrack baseline, 3-month and 12-month time points. The HealthTrack study did not
include a purpose-designed measure of weight-bias internalisation. However, there were other
measures with items that appeared to capture most aspects of weight-bias internalisation.
These items were utilised to generate a weight-bias internalisation variable that allowed
exploration of the role that weight-bias internalisation may play in the relationship between
gender, weight stigma, self-determined motivation and physical activity. Namely, whether
more frequent weight stigma experiences are related to higher rates of weight bias
internalisation, lower levels of self-determined motivation, and in turn reduced levels of
physical activity in some individuals. More specifically the study aimed to explore whether
this relationship is significant for female participants with overweight and obesity, but not for
males with overweight and obesity. This was based on research evidence that females report
higher rates of weight-bias internalisation and greater impact of stigma experiences.
This study is exploratory due to the nature of the generated weight-bias internalisation
measure adapted from items of other questionnaires.
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4.1 Background
The studies reported in Chapters 2 and 3 of this thesis provide evidence that weightrelated stigma has the ability to influence physical activity levels via its relationship with selfdetermined motivation in some individuals with overweight and obesity. However, not all
individuals who experience weight stigma report a negative impact on their self-determined
motivation levels and physical activity. More specifically, the studies appear to demonstrate a
gender effect of stigma, where higher rates of weight stigma are related to lower levels of
self-determined motivation and reduced physical activity over time for females but not males.
The longitudinal data reported in Chapter 3 did not find a significant difference between the
rates of reported stigma for females and males. This raises the question then, is this effect of
stigma on physical activity via self-determined motivation related to gender or is there
another variable that may be contributing to this relationship? After all, not all females that
experienced weight stigma reported lower levels of self-determined motivation and physical
activity. Further, it seems unlikely that all males would be immune to weight stigma
impacting their self-determined motivation levels and in turn physical activity.
One potential explanation may relate to the degree that weight stigma experiences are
internalised by an individual. This is known as weight-bias internalisation or self-stigma, and
it has received a growing amount of attention in research over recent years as a phenomenon
separate from weight stigma experiences (Kahan & Puhl, 2017). Weight-bias internalisation is
the self-application of negative beliefs, stereotypes, attitudes, and blame regarding one’s
weight status (Durso & Latner, 2008; Puhl et al., 2018). Internalisation occurs when an
individual is aware that they have a characteristic that is socially stigmatised, in this instance
overweight or obesity, and applies the related negative societal beliefs to themselves (Puhl et
al., 2018). Common themes that can be found in the measures capturing weight-bias
internalisation or self-stigma include blame, shame, weakness, lack of self-control,
incompetence, negative judgment, and feeling less attractive because of one’s weight status
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(Durso & Latner, 2008; Lillis, Luoma, Levin, & Hayes, 2010). Weight-bias internalisation is
unique from body image in that it is not limited to internal thoughts and feelings regarding
one’s body, but rather the self-application and belief in the broader negative stereotypes
related to being overweight or obese (Durso & Latner, 2008). It also differs from anti-fat
attitudes that capture negative attributions made about the ‘other’ in that weight-bias
internalisation involves the endorsement of these negative beliefs and attitudes about the ‘self’
(Durso & Latner, 2008).
Weight-related stigma experiences and weight-bias internalisation have been shown to
be two distinct processes, demonstrating differential relationships with variables such as
belief in one’s ability to control weight, level of ‘fat phobia’, reported exercise behaviour,
self-efficacy beliefs, and exercise motivation (Pearl, Puhl, & Dovidio, 2015). In an
intervention study that directed participants to focus on recalling either a triggering stigma
event or their internal thoughts and feelings regarding a stigma event, participants in the
internal thoughts condition reported significantly higher levels of negative affect, significantly
lower levels of positive affect, and significantly lower self-esteem scores compared to those in
the external event condition (p = .005 to .04) (Pearl & Puhl, 2016). Internalised weight stigma
has also been shown to have a stronger relationship with motivation to avoid exercise (r = .41,
p <.01) than weight stigma experiences (r = .05, p < .05) (Han et al., 2018). This
differentiation between weight stigma and weight-bias internalisation fits within the realm of
cognitive-behavioural psychology, which asserts that it is not the objective event itself that
determines our emotional and behavioural response, but rather the thoughts and meanings that
we assign to experiences (Kahan & Puhl, 2017). In this case, weight-bias internalisation
would represent the cognitive interpretation of weight stigma experiences.
Weight stigma experiences and weight bias internalisation have been shown to be
related with correlations ranging from .23 to .50 (all p < .001), where higher rates of stigma
are related to higher levels of internalisation (Hayward, Vartanian, & Pinkus, 2018; Pearl,
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Puhl, & Dovidio, 2015; Vartanian & Novak, 2011; Vartanian, Pinkus, & Smyth, 2018).
Research has found that females report significantly higher rates of weight-bias internalisation
compared to males (Boswell & White, 2015; Hilbert et al., 2014; Pearl & Puhl, 2014; Pearl,
White, & Grilo, 2014). This is despite several studies finding no significant differences in
rates of stigma experience in females compared to males (Ashmore, Friedman, Reichmann, &
Musante, 2008; Jackson, Beeken, & Wardle, 2014; Puhl & Brownell, 2006; Salwen,
Hymowitz, Bannon, & O’Leary, 2015; Vartanian, 2015; Vartanian & Novak, 2011).
Therefore, females may be more aware of the potential negative stereotypes related to their
weight status, and experiences of perceived weight-related stigma in their day-to-day life
could serve to strengthen their own internalised weight-bias.
The Weight-Based Social Identity Threat model proposes that individuals who are
aware they may be perceived as overweight and judged negatively as a result of this physical
attribute may be more vulnerable to the negative effects of weight stigma (Hunger, Major,
Blodorn, & Miller, 2015). Weight-based social identity threat is a psychological state that is
triggered in situations where an individual believes they have been, or will be, negatively
stereotyped, discriminated against, devalued, or rejected due to their weight status (Hunger et
al., 2015). It can be triggered directly by experiences (e.g. being told they need to lose
weight), be suspected (e.g. wondering whether a potential romantic partner rejected them due
to their weight), or anticipated (e.g. when considering attendance at a gym) (Hunger et al.,
2015). Therefore, an individual must believe that they are overweight or that others may
perceive them as overweight, as well as being aware of the negative stereotypes and beliefs
associated with being overweight, to be at risk of experiencing weight-based social identity
threat. Of note, even those who do not view themselves as overweight can experience weight
stigma, however these individuals would be less likely to be vulnerable to identity threat as a
result of these experiences (Hunger et al., 2015). Alternatively, an individual may be aware of
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their overweight status but not endorse the related negative social beliefs and stereotypes in
relation to themselves, protecting against experiencing high levels of internalised weight bias.
There is evidence to suggest that weight-bias internalisation can negatively impact
physical activity levels. A cross-sectional study of females with overweight and obesity found
a relationship between higher rates of stigma experiences and higher levels of weight-bias
internalisation, which was in turn related to lower levels of reported physical activity (Pearl,
Puhl, & Dovidio, 2015). In another study, females with obesity who had higher rates of
weight-bias internalisation at baseline (1 SD and above the mean), demonstrated little change
in their rates of moderate intensity physical activity in response to a six-month healthy living
program (Mensinger & Meadows, 2017). In contrast, participants with lower baseline weightbias internalisation demonstrated a significant increase in their moderate intensity physical
activity levels after the six-months. These findings combined with those of the studies in
Chapters 2 and 3 suggest a possible interaction between weight stigma experiences and
weight-bias internalisation, such that experiencing higher levels of both variables may
negatively impact on level of self-determined motivation and in turn level of physical activity.
Due to the female-only samples in these published articles it is unclear whether this
relationship occurs solely in females, or whether some males may also demonstrate this
relationship depending on their level of weight-bias internalisation.
4.2 Aims
The aim of the current paper was to provide a preliminary exploration of the role of
weight-bias internalisation in the moderated mediation model of weight stigma on physical
activity via its impact on self-determined motivation. The existing research literature shows
that females report significantly higher weight-bias internalisation rates than males, as such it
may be that the mediating relationship between stigma experiences, self-determined
motivation, and physical activity found in Chapters 2 and 3 reflects higher rates of weightbias internalisation rather than a differential effect caused by gender on its own.
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Unfortunately, a measure of weight-bias internalisation was not included in the current
Health Track study protocol, which would have allowed this hypothesised serial multiple
mediation to be explored. However, the project did include the Acceptance and Action
Questionnaire for Weight-Related Difficulties (AAQ-W; Lillis & Hayes, 2008), which
correlates highly with a measure of weight-bias internalisation (r = 0.76, p < .01) (Lillis et al.,
2010) and has items that appear to capture some of the content of the construct of weight-bias
internalisation. For the current study, a weight-bias internalisation scale was generated from
items in the AAQ-W that overlapped with the Weight Self-Stigma Questionnaire (Lillis et al.,
2010), and was incorporated into the existing moderated mediation model as a second
mediator. It was hypothesised that for females, higher rates of baseline weight stigma
experiences would predict higher levels of weight-bias internalisation and in turn lower levels
of self-determined motivation and physical activity over the 12-months. In contrast, it was
hypothesised that for males, rates of stigma experiences would not influence level of selfdetermined motivation even when levels of weight-bias internalisation are taken into account.
4.3. Method
4.3.1. Study Design and Participants
This study utilised the same 175 participants (120 female, 55 male) that attended the
12-month assessment session as Chapter 3. Refer to the ‘Study Design’ section in Chapter 2
(pages 41-42) for details of recruitment and in Chapter 3 (pages 69) for a summary of
participant characteristics, including mean age, BMI and demographic details.
4.3.2. Measures
The ‘Measures’ section in Chapter 2 (pages 43-45) outlines the details of the screening
survey that included the demographic items, as well as the descriptions of the SSI-B, BREQ2R, and the IPAQ-SF. Height was measured using a stadiometer rounded to the nearest
millimetre. Body weight (kg) was measured in an upright position with no shoes and minimal
clothing using scales (Tanita TBF-662, Wedderburn Pty Ltd., Ingleburn, NSW, Australia).
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The current study uses the screening survey and SSI-B that were collected at baseline, the
BREQ-2R and Acceptance and Action Questionnaire for Weight-Related Difficulties (AAQW) (Lillis & Hayes, 2008) that were collected at 3-months, and the IPAQ-SF that was
collected at 12-months. See Appendices D-F and H for copies of these measures.
4.3.2.1. Scale Development
The Weight-Bias Internalisation Scale (WBIS) in the current study was generated by
cross-referencing the items of the AAQ-W (Lillis & Hayes, 2008) and the Weight Self-Stigma
Questionnaire (WSSQ), which is a measure of self-stigma and weight-bias internalisation
(Lillis et al., 2010). The AAQ-W is a 22-item self-report measure of an individual’s level of
acceptance of, and defusion from, weight-related thoughts and feelings, and the degree to
which these thoughts and feelings interfere with value-based action (Lillis & Hayes, 2008).
The AAQ-W has been found to have good internal consistency and construct validity (Lillis
& Hayes, 2008). The AAQ-W version available on the Association for Contextual Behavioral
Science (ACBS) website (contextualscience.org) that was included in the HealthTrack
baseline assessment survey was incorrect (available to August 2015), which resulted in the
wrong anchors being used for items 11 to 16 (See Appendix H). In order to allow for future
researchers to replicate the current research only the items that used the correct anchors were
identified as potential items for the WBIS.
The WSSQ is a 12-item self-report measure of weight-related internalised self-stigma
(Lillis et al., 2010). The measure was created by adapting items from a range of stigma
questionnaires comprising various domains of stigma including shame, moral weakness,
devaluation of self, blameworthiness, perceived discrimination, incompetence, concealment,
and helplessness. The WSSQ is multidimensional and includes two subscales of selfdevaluation and fear of enacted stigma. The overall scale and both subscales were found to
have good internal consistency and construct validity (Lillis et al., 2010). The WSSQ was
strongly correlated with the AAQ-W (r = 0.76, p < .01) (Lillis et al., 2010).
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To develop the WBIS for the current study, first the existing literature on weight-bias
internalisation and the content of the WSSQ was reviewed to operationalize the construct of
weight-bias internalisation. This included identification of key concepts of negative
stereotypes or self-statements regarding one’s overweight status including shame, blame,
devaluation of self, helplessness, and fear of judgment from others. Then two reviewers (KS,
FD) conducted a visual inspection of the 12 items from the WSSQ and the 16 viable items
from the AAQ-W, which resulted in identification of 6 AAQ-W items that appeared to
capture weight-bias internalisation. Table 10 lists the items from the WSSQ and the selected
AAQ-W items with overlapping content. Correlations between the 6 AAQ-W items are
shown in Table 11. Scale reliability analysis was conducted, with an acceptable Cronbach’s
alpha of 0.77 for the 6 items, which increased to 0.80 when 2 items were removed. The final
WBIS scale consisted of the items ‘I will always be overweight’, ‘I should be ashamed of my
body’, ‘I need to avoid social situations where people might judge me’, and ‘ Other people
make it hard for me to accept myself’. On the first 3 items participants rated how valid or
believable the thought would be for them on a scale from 1 (not at all believable) to 7
(completely believable). For the final item participants rated how true each statement was as it
applied to them on a scale from 1 (never true) to 7 (always true). This resulted in a score
range of 4 to 28, with higher scores reflecting greater weight-bias internalisation.
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Table 10.
Items from the Weight Self-Stigma Questionnaire and the Acceptance and Action Questionnaire for Weight Related Difficulties used to Generate
the Weight-Bias Internalisation Scale.
Weight Self-Stigma Questionnaire
I’ll always go back to being overweight a

Acceptance and Action Questionnaire – Weight Related Difficulties
I will always be overweight c

I caused my weight problems a
I feel guilty because of my weight problems a

I should be ashamed of my body c

I became overweight because I’m a weak person a
I would never have any problems with weight if I were stronger a
I don’t have enough self-control to maintain a healthy weight a

I am not in control of what I eat

I feel insecure about others’ opinions of me b
People discriminate against me because I’ve had weight problems b

I need to avoid social situations where people might judge me c

It’s difficult for people who haven’t had weight problems to relate to
me b
Others will think I lack self-control because of my weight problems b
People think that I am to blame for my weight problems b
Others are ashamed to be around me because of my weight b

Other people make it hard for me to accept myself c
When I evaluate my weight or my appearance negatively, I am able
to recognise that this is just a reaction, not an objective fact (reverse)

Note. a Self-devaluation subscale. b Fear of enacted stigma. c Weight-Bias Internalisation Scale final version.
Retrieved from “Measuring Weight Self-Stigma: The Weight Self-Stigma Questionnaire”, by Jason, L., Luoma, J. B., Levin, M. E., & Hayes, S. C. (2010). Behavior and
Psychology, 18, 971-976.
Adapted from “Measuring Avoidance and Inflexibility in Weight Related Problems”, by Lillis, J. & Hayes, S. C. (2008). International Journal of Behavioral Consultation
and Therapy, 4, 348-354.
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Table 11.
Spearman’s Rho Correlations between items selected for the Weight-Bias Internalisation Scale

I will always be overweight a

Always

Ashamed of

No control of

Avoid

Hard to accept

Negative

overweight a

body a

eating

social a

self a

evaluation

-

I should be ashamed of my body a

0.57**

-

I am not in control of what I eat

0.40**

0.28**

-

0.49**

0.70**

0.35**

-

0.35**

0.47**

0.36**

0.54**

-

0.20*

0.31**

0.23**

0.31**

0.17*

I need to avoid social situations where
people might judge me

a

Other people make it hard for me to accept
myself

a

When I evaluate my weight or my
appearance negatively, I am able to
recognise that this is just a reaction, not an
objective fact (reverse)
Note. * p < .05. ** p < .01. a Weight-Bias Internalisation Scale items

(selected from AAQ-W).

-
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4.3.3. Overview of Analyses
Consistent with Sattler et al. (2018), the IPAQ-SF (walking, moderate and vigorous)
data was rank transformed to correct for violations to the assumptions of normality and
homoscedacity (Conover & Iman, 1981). Differences between genders were tested using
independent t-tests for measures of age, baseline mean BMI, baseline stigma experiences, 3month self-determined motivation, 3-month weight-bias internalisation, and 12-month
physical activity. Gender differences on the Rank IPAQ-SF were tested using a MannWhitney U test due to the violations of the normality assumption. The rank transformed
IPAQ-SF data was used in the Spearman’s rho correlations and mediation analyses. To aid
interpretation the means and standard deviations for the untransformed IPAQ-SF data is also
presented in Table 12. Spearman’s rho correlations were conducted to determine the WBIS
relationship with the baseline BMI, baseline SSI-B, 3-month BREQ-RAI, and the baseline
and 12-month IPAQ-SF (walking, moderate, vigorous) where r of 0.10 is a “small effect”,
0.30 is a “medium effect”, and 0.50 is a “large effect” (Cohen, 2016).
The serial moderated mediation model was explored using ‘Model 92’ in the
PROCESS macro (Hayes, 2013). A serial model was chosen instead of a parallel model due
to the proposed relationship between the mediators of weight-bias internalisation and selfdetermined motivation. While a serial multiple mediation model tests for a relationship
between these variables, a parallel multiple mediation model directly specifies that the
mediators in the model do not influence each other at all (Hayes, 2017). Bias-corrected
bootstrapping (n = 5,000) was used to test for conditional direct and indirect effects, with 95%
CI to determine significance. Moderated mediation models were run for each level of physical
activity (walking, moderate, vigorous), with baseline stigma experiences (SSI-B) as the
independent variable, 3-month weight-bias internalisation (WBIS) as the first mediator, 3month level of self-determined motivation (BREQ-RAI) as the second mediator, and amount
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of physical activity (Rank IPAQ-SF) at 12 months as the dependent variable (See Figure 5).
We also tested the gender interactions with the SSI-B, BREQ-RAI, and WBIS at the different
levels of the model (see Tables 14 & 16). Baseline level of physical activity was included as a
covariate in the models to control for the role of baseline level of activity in measuring change
in physical activity at 12 months. The PROCESS macro manages missing data through
listwise deletion, therefore the resulting mediation models only utilised complete sets of data
for participants. The resulting sample sizes for the mediation models were 147 for walking
and moderate physical activity, and 149 for vigorous physical activity of the possible 175
participants.
Rank IPAQ-SF
- Baseline
WBIS 3 months

d

BREQ-RAI 3 months

a11

b2
a12

SSI-B Baseline

a32

b1
c'1

a21

a22

a31

c'2

Rank IPAQ-SF
- 12 months

c'3

Gender

Gender
x SSI

Figure 5. Proposed Serial Moderated Mediation Model
Note: Two interaction terms (Gender x WBIS, Gender x BREQ-RAI) were excluded from the model to reduce
visual clutter. See Appendix L for full figure.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatisation Situation Inventory Brief; WBIS =
Weight-Bias Internalisation Scale.

Since the WBIS and BREQ-RAI were both measured at the 3-month time point, an
alternative serial mediation model was conducted for each level of physical activity with the
BREQ-RAI as the first mediator and WBIS as the second mediator. This model tested
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whether participants who reported higher rates of stigma experiences at baseline demonstrated
lower levels of self-determined motivation at 3-months, and whether these lower levels of
motivation were related to higher rates self-endorsement of negative attitudes and beliefs
about their weight status (i.e. weight-bias internalisation), and lower levels of physical
activity at 12-months.
4.4. Results
The means and SDs for age, baseline BMI, baseline SSI-B, 3-month WBIS, 3-month
BREQ-RAI, and baseline and 12-month IPAQ-SF for both genders are shown in Table 12.
The Spearman’s rho correlations are shown in Table 13. The mean WBIS score at 3 months
was 11.15 (SD = 4.81; range 4 – 24) for females and 10.02 (SD = 4.41; range 4 – 21) for
males. Although females scored slightly higher on the WBIS, this difference was not
significant (p = .14). Although baseline BMI and weight-stigma experiences were moderately
correlated, baseline BMI and weight-bias internalisation did not correlate significantly for
either gender. Therefore, while higher rates of weight-stigma experiences are related to higher
BMI, level of weight-bias internalisation did not show a similar relationship with BMI,
suggesting differential relationships with weight status for externalised stigma experiences
and internalised stigma. For females, the WBIS did correlate moderately with both the
baseline SSI-B (rs = 0.34, p < .001) and the BREQ-RAI (3 month) (rs = -0.39, p < .001). For
males, the WBIS correlated moderately with the SSI-B (baseline) (rs = 0.28, p < .05), but did
not correlate significantly with the BREQ-RAI (rs = .06). Therefore, higher rates of stigma
experiences at baseline were related to weight-bias internalisation at 3-months for both
genders. However, higher rates of weight-bias internalisation at 3-months were only related to
lower levels of self-determined motivation at 3-months for females.
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Table 12.
Exploratory Analysis: Means, Standard Deviations and Gender Comparisons for Age, BMI, Stigma Experiences, Weight Bias Internalisation,
Self-Determined Motivation, and Physical Activity
Females

Males

N

M

SD

Range

N

M

SD

Range

p

Age (years) – Baseline

120

44.20

8.10

25 – 54

55

42.91

8.15

27-53

.33a

BMI – Baseline

120

31.65

3.97

24.10 – 42.08

55

32.59

4.05

25.28 – 43.47

.15a

SSI-B – Baseline

119

0.91

0.94

0 – 4.50

55

0.75

0.73

0 – 2.60

.28a

WBIS – 3 months

117

11.15

4.81

4 – 24

54

10.02

4.41

4 – 21

.14a

BREQ-RAI – 3 months

117

10.20

7.51

-12.75 – 22.08

55

10.57

6.83

-8.17 – 24.00

.89a

IPAQ-SF walking – Baseline

115

214.60

288.37

0 – 1260

54

207.19

316.69

0 – 1260

.88a

IPAQ-SF moderate – Baseline

115

69.13

114.22

0 – 700

53

77.92

117.61

0 – 540

.65a

IPAQ-SF vigorous – Baseline

117

45.38

66.75

0 – 350

53

59.24

98.86

0 – 540

.29a

IPAQ-SF walking (Rank) – Baseline

115

147.67

80.00

17.5 – 277

54

133.58

86.37

17.5 – 277

.27b

IPAQ-SF moderate (Rank) – Baseline

115

138.01

77.24

56.5 – 279

53

147.05

76.68

56.5 – 275

.49b

IPAQ-SF vigorous (Rank) – Baseline

117

137.70

74.50

69 – 278

53

143.83

76.76

69 – 280

.64b

IPAQ-SF walking – 12 months

109

320.09

320.50

0 – 1260

50

244.80

257.34

0 – 1260

.15a

IPAQ-SF moderate – 12 months

109

167.16

255.01

0 – 1260

48

145.83

212.14

0 – 900

.61a

IPAQ-SF vigorous – 12 months

109

94.31

145.50

0 – 1080

48

131.04

156.76

0 – 735

.16a

IPAQ-SF walking (Rank) – 12 months

109

82.95

46.38

3.5 – 156.5

50

73.57

44.83

3.5 – 156.5

.23b

IPAQ-SF moderate (Rank) – 12 months

109

80.02

45.01

21 – 156.5

48

76.69

45.44

21 – 152

.67b

IPAQ-SF vigorous (Rank) – 12 months

109

75.23

43.00

29 – 157

48

87.56

46.51

29 – 156

.11b

Note: BMI = Body Mass Index; SSI-B = Stigmatization Situation Inventory - Brief; BREQ-RAI = Behavioral Regulation of Exercise Questionnaire - Relative Autonomy
Index; IPAQ-SF = International Physical Activity Questionnaire; WBIS = Weight-Bias Internalisation Scale.
a
Independent t-test; b Mann-Whitney U test
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Table 13.
Exploratory Analysis: Female and Male Spearman’s rho Correlations for BMI, Stigma Experiences, Weight-Bias Internalisation, SelfDetermined Motivation, and Physical Activity.
1. BMI: Baseline
2. SSI-B: Baseline
3. WBIS: 3 months
4. BREQ-RAI: 3 months
5. IPAQ-SF walking – Baseline
6. IPAQ-SF moderate – Baseline
7. IPAQ-SF vigorous – Baseline
8. IPAQ-SF walking – 12 months
9. IPAQ-SF moderate – 12 months
10. IPAQ-SF vigorous – 12 months

Gender
Females
Males
Females
Males
Females
Males
Females
Males
Females
Males
Females
Males
Females
Males
Females
Males
Females
Males
Females
Males

1
.35**
.50**
.16
.04
-.21*
-.16
-.02
.27
-.03
.06
.02
-.07
-.11
-.02
.03
-.02
-.16
-.03

2

3

4

5

6

7

8

9

10

.34**
.28*
-.18
-.07
-.10
.41**
-.09
-.20
.02
.16
-.06
.03
.03
.05
.01
.05

-.39**
.06
-.15
.10
-.20*
-.08
.06
-.13
-.20*
.12
.07
.07
-.05
.07

.07
-.12
.24*
-.22
.17
.25
.53
.05
.17
-.18
.24*
-.02

.12
.16
.09
.04
.26**
.28
.14
.44**
-.00
.23

.28**
.30*
-.07
.01
.39**
.07
.12
.27

-.11
-.33*
.18
.01
.31**
.26

.21*
.13
.06
.03

.48**
.48**

-

Notes: BMI = Body Mass Index; SSI-B = Stigmatisation Situation Inventory - Brief; BREQ-RAI = Behavioral Regulation of Exercise Questionnaire - Relative Autonomy
Index; IPAQ-SF = International Physical Activity Questionnaire. * p < .05. ** p < .01.
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The serial multiple mediation model for Rank IPAQ-SF walking level of physical
activity did not reach significance for females (CI = -1.58 to 0.93) or males (CI = -0.89 to
2.16) (See Tables I1 & I2 in Appendix I). The model for Rank IPAQ-SF moderate level of
physical activity demonstrated several significant conditional effects related to gender (see
Tables 14 & 15). For females, weight-bias internalisation at 3 months was related to level of
self-determined motivation at 3-months (β = -0.54, CI = -0.85 to -0.23), however males did
not demonstrate a similar effect (CI = -0.23 to 0.79). Level of self-determined motivation at
3-months also predicted the Rank IPAQ-SF moderate at 12-months for females (β = 1.31, CI
= 0.05 to 2.57), but not for males (CI = -2.73 to 1.08) (see Table 14). Finally, there was a
significant conditional indirect effect for the overall serial multiple mediation model. With
higher baseline stigma experiences related to higher levels of weight-bias internalisation at 3months, which was related to lower levels of self-determined motivation at 3 months, and
subsequently less Rank IPAQ-SF moderate physical activity for females (β = -1.35, CI = 3.57 to -0.01), but not for males (CI = -3.53 to 1.02) (see Table 15). Therefore, females who
reported higher rates of stigma experiences at baseline had higher rates of weight-bias
internalisation and lower levels of self-determined motivation at 3-months, which led to lower
levels of moderate physical activity at 12-months. A similar indirect effect was not found for
males, indicating that this relationship between stigma, weight-bias internalisation, selfdetermined motivation and moderate physical activity was unique to the female participants.
Table 14.
Moderated Mediation Model for Stigma Experiences, Weight-Bias Internalisation, SelfDetermined Motivation, Rank IPAQ-SF Moderate Physical Activity, and Gender.
WBIS 3-month model
Predictor

B

SE

t

Constant

9.62

2.06

4.68

SSI-B 0m (a11)

2.36

1.81

1.30

p

CI (lower)

CI (upper)

.00

5.55

13.69

.20

-1.22

5.93
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Gender (a21)
SSI-B 0m × Gender (a31)

0.36

1.07

0.34

.73

-1.75

2.47

-0.23

0.98

-0.23

.82

-2.17

1.71

CI (lower)

CI (upper)

F (4, 142) = 7.29, p = .00, R2 = 0.17.
BREQ-RAI 3-month model
Predictor

B

SE

t

p

Constant

-0.61

5.74

-0.11

.92

-11.96

10.74

SSI 0m (a12)

-1.45

3.14

-0.46

.65

-7.66

4.76

WBIS 3m (d)

1.10

0.54

2.04

.04

0.03

2.16

Gender (a22)

8.54

3.16

2.70

.01

2.30

14.78

SSI-B 0m × Gender (a32)

0.54

1.71

0.32

.75

-2.84

3.92

WBIS 3m x Gender (a42)

-0.82

0.30

-2.73

.01

-1.41

-0.22

F (6, 140) = 2.91, p = .01, R2 = 0.11.
Conditional effect of WBIS 3m on BREQ-RAI 3m (b3)
Gender

B

Male

0.28

0.26

1.08

-0.54

0.16

-3.47

Female

SE

t

p

CI (lower)

CI (upper)

.28

-0.23

0.79

.00

-0.85

-0.23

CI (lower)

CI (upper)

Rank IPAQ-SF moderate 12-month model
Predictor

B

SE

t

Constant

p

72.98

41.36

1.76

.08

-8.79

154.75

SSI 0m (c’1 )

17.98

19.72

0.91

.36

-21.01

56.97

WBIS 3m (b1)

-0.61

3.41

-0.18

.86

-7.36

6.14

BREQ-RAI 3m (b2)

-2.96

2.04

-1.45

.15

-7.00

1.07

Gender (c’2)

-23.91

23.74

-1.01

.32

-70.85

23.04

SSI 0m x Gender (c’3)

-10.25

10.71

-0.96

.34

-31.44

10.93

WBIS 3m x Gender (c’4)

1.16

1.92

0.60

.55

-2.65

4.96

BREQ-RAI 3m x Gender (c’5)

2.13

1.17

1.83

.07

-0.17

4.44

F (8, 138) = 2.75, p = .01, R2 = 0.14.
Conditional effect of BREQ-RAI 3m on Rank IPAQ-SF moderate 12m (c’5)
Gender

B

Male

-0.83

0.96

-0.86

1.31

0.64

2.05

Female

SE

t

p

CI (lower)

CI (upper)

.40

-2.73

1.08

.04

0.05

2.57

Note. Unstandardised coefficients shown (B). The 95% CI for the indirect effects are obtained by the biascorrected bootstrap with 5,000 resamples. The indirect effect is statistically significant when the 95%
Confidence Interval does not include 0.
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BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatisation Situation Inventory Brief; WBIS =
Weight-Bias Internalisation Scale.

Table 15.
Conditional Direct and Indirect Effects of Stigma Experiences on Rank IPAQ-SF Moderate
for Females and Males.
Conditional direct effect: SSI-B 0m – Rank IPAQ-SF moderate 12m (c’1)
Gender

B

SE

t

p

CI (lower)

CI (upper)

Male

7.73

9.55

0.81

.42

-11.16

26.61

Female

-2.53

4.81

-0.53

.60

-12.04

6.99

Conditional indirect effect: SSI-B 0m – WBIS 3m – Rank IPAQ-SF moderate 12m (a11 b1)
Gender

B

BootSE

Boot LLCI

Boot ULCI

Male

1.17

5.20

-6.57

14.66

Female

3.24

2.00

-0.29

7.57

Conditional indirect effect: SSI-B 0m – BREQ-RAI 3m – Rank IPAQ-SF moderate 12m
(a12 b2)
Gender

B

BootSE

Boot LLCI

Boot ULCI

Male

0.75

2.40

-3.29

6.88

Female

-0.48

1.05

-3.17

1.06

Conditional indirect effect: SSI-B 0m – WBIS 3m – BREQ-RAI 3m – Rank IPAQ-SF
moderate 12m (a11 d b2)
Gender

B

BootSE

Boot LLCI

Boot ULCI

Male

-0.49

1.10

-3.53

1.02

Female

-1.35

0.93

-3.57

-0.01

Note. Unstandardised coefficients shown (B). The 95% CI for the indirect effects are obtained by the biascorrected bootstrap with 5,000 resamples. The indirect effect is statistically significant when the 95%
Confidence Interval does not include 0.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatisation Situation Inventory Brief; WBIS =
Weight-Bias Internalisation Scale.

The Rank IPAQ-SF vigorous physical activity model also demonstrated significant
conditional effects related to gender (see Tables 16 & 17). For females, weight-bias
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internalisation at 3-months was related to level of self-determined motivation at 3 months (β =
-0.63, CI = -0.90 to -0.36), however males did not demonstrate a similar effect (CI = -0.18 to
0.71). Level of self-determined motivation at 3-months predicted the Rank IPAQ-SF vigorous
at 12-months for females (β = 1.53, CI = 0.29 to 2.77), but not for males (CI = -2.20 to 1.28)
(See Table 16). There was also a significant conditional indirect effect for the overall serial
multiple mediation model. Higher baseline stigma experiences were related to higher levels of
weight-bias internalisation at 3-months, which in turn was related to lower levels of selfdetermined motivation at 3 months, and subsequently less Rank IPAQ-SF vigorous physical
activity at 12-months for females (β = -2.01, CI = -4.63 to -0.36), but not for males (CI = 3.51 to 1.10) (see Table 17). Therefore, females who reported higher rates of stigma
experiences at baseline had higher rates of weight-bias internalisation and lower levels of selfdetermined motivation at 3-months, which led to lower levels of vigorous physical activity at
12-months. This indirect effect was not found for males, indicating that this relationship
between stigma, weight-bias internalisation, self-determined motivation and vigorous physical
activity was unique to the female participants in the study.
Table 16.
Moderated Mediation Model for Stigma Experiences, Weight-Bias Internalisation,
Autonomous Motivation, Rank IPAQ-SF Vigorous Physical Activity, and Gender.
WBIS 3-month model
Predictor

B

SE

t

Constant

6.44

2.13

3.02

.00

2.23

10.65

SSI-B 0m (a11)

3.31

1.98

1.67

.10

-0.61

7.23

Gender (a21)

0.25

1.17

0.22

.83

-2.05

2.56

-0.62

1.08

-0.57

.57

-2.76

1.53

SSI-B 0m × Gender (a31)

p

CI (lower)

CI (upper)

F (4, 144) = 6.66, p = .00, R2 = 0.16.
BREQ-RAI 3-month model
Predictor

B

Constant

-2.17

SE
4.72

t
-0.46

p
.65

CI (lower)
-11.50

CI (upper)
7.16
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SSI 0m (a12)

-3.59

3.10

-1.16

.25

-9.72

2.55

WBIS 3m (d)

1.15

0.48

2.44

.02

0.22

2.10

Gender (a22)

7.51

2.56

2.93

.00

2.45

12.58

SSI-B 0m × Gender (a32)

1.66

1.69

.98

.33

-1.69

5.01

WBIS 3m x Gender (b3)

-0.89

-.27

-3.34

.00

-1.42

-0.36

F (6, 142) = 5.80, p = .00, R2 = 0.20.
Conditional effect of WBIS 3m on BREQ-RAI 3m (b3)
Gender

B

SE

t

Male

0.26

0.23

1.17

.24

-0.18

0.71

-0.63

0.14

-4.54

.00

-0.90

-0.36

Female

p

CI (lower)

CI (upper)

Rank IPAQ-SF vigorous 12-month model
Predictor

B

SE

Constant

90.41

34.77

2.60

.01

21.67

159.15

SSI 0m (c’1 )

-8.28

19.43

-0.43

.67

-46.70

30.14

WBIS 3m (b1)

2.21

3.01

0.73

.46

-3.74

8.17

-2.44

1.84

-1.32

.19

-6.08

1.20

-32.27

20.42

-1.58

.12

-72.65

8.10

2.59

10.58

0.24

.81

-18.33

23.51

-0.56

1.73

-0.33

.74

-3.98

2.85

1.99

1.06

1.88

.06

-0.11

4.08

BREQ-RAI 3m (b2)
Gender (c’2)
SSI 0m x Gender (c’3)
WBIS 3m x Gender (c’4)
BREQ- RAI 3m x Gender (c’5)

t

p

CI (lower)

CI (upper)

F (8, 140) = 4.06, p = .00, R2 = 0.19.
Conditional effect of BREQ-RAI 3m on Rank IPAQ-SF vigorous 12m (c’5)
Gender

B

SE

t

Male

-0.46

0.88

-0.52

1.53

0.63

2.44

Female

p

CI (lower)

CI (upper)

.60

-2.20

1.28

.02

0.29

2.77

Note. Unstandardised coefficients shown (B). The 95% CI for the indirect effects are obtained by the biascorrected bootstrap with 5,000 resamples. The indirect effect is statistically significant when the 95%
Confidence Interval does not include 0.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatisation Situation Inventory Brief; WBIS =
Weight-Bias Internalisation Scale.
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Table 17.
Conditional Direct and Indirect Effects of Stigma Experiences on Rank IPAQ-SF Vigorous
for Females and Males.
Conditional direct effect: SSI-B 0m – Rank IPAQ-SF vigorous 12m (c’1)
Gender

B

SE

t

p

CI (lower)

CI (upper)

Male

-5.69

9.39

-0.61

.55

-24.25

12.87

Female

-3.10

4.75

-0.65

.52

-12.49

6.29

Conditional indirect effect: SSI-B 0m – WBIS 3m – Rank IPAQ-SF vigorous 12m (a11 b1)
Gender

B

BootSE

Boot LLCI

Boot
ULCI

Male

4.44

4.76

-3.48

15.07

Female

2.26

2.20

-1.65

7.13

Conditional indirect effect: SSI-B 0m – BREQ-RAI 3m – Rank IPAQ-SF vigorous 12m
(a12 b2)
Gender

B

BootSE

Boot LLCI

Boot
ULCI

Male

0.88

2.90

-3.31

8.52

Female

-0.41

1.13

-2.94

1.61

Conditional indirect effect: SSI-B 0m – WBIS 3m – BREQ-RAI 3m – Rank IPAQ-SF
vigorous 12m (a11 d b2)
Gender

B

BootSE

Boot LLCI

Boot
ULCI

Male

-0.33

1.17

-3.51

1.10

Female

-2.01

1.11

-4.63

-0.36

Note. Unstandardised coefficients shown. The 95% CI for the indirect effects are obtained by the bias-corrected
bootstrap with 5,000 resamples. The indirect effect is statistically significant when the 95% Confidence Interval
does not include 0.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatisation Situation Inventory Brief; WBIS =
Weight-Bias Internalisation Scale.

Baseline levels of the Rank IPAQ-SF were included as covariates at all levels in their
respective mediation models, therefore the changes over the 12-months in level of moderate
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and vigorous physical activity cannot be accounted for by the amount of physical activity at
baseline. In an alternative serial moderated mediation model with the BREQ-RAI as the first
mediator and WBIS as the second mediator, the conditional indirect effect between baseline
SSI-B, 3-month BREQ-RAI, 3-month WBIS, and 12-month Rank IPAQ-SF was not
significant for either gender at any level of physical activity. This suggests that the initial
model was a better fit for the data. See Tables J1 to J6 in Appendix J for analysis output for
walking, moderate and vigorous levels of physical activity for this alternative model.
4.5. Discussion
Consistent with previous research higher rates of weight stigma experiences correlated
with higher rates of weight-bias internalisation, suggesting that individuals with overweight
and obesity who experience more stigma have higher levels of internalisation of the
associated negative stereotypes and beliefs regarding obesity about themselves (Hayward,
Vartanian, & Pinkus, 2018; Pearl, Puhl, & Dovidio, 2015; Vartanian & Novak, 2011;
Vartanian, Pinkus, & Smyth, 2018). Of note, while stigma experiences and BMI were
positively correlated, weight-bias internalisation did not demonstrate a relationship with BMI.
This is consistent with other research on weight-bias internalisation, and indicates that an
individual’s degree of internalisation of weight stigma experiences does not depend on their
objective level of overweight, but rather their level of negative cognitions regarding their own
weight status (Durso & Latner, 2008; Durso et al., 2012; Hubner et al., 2016).
Females scored higher on the WBIS than males in the current study, however this
difference was not significant. This finding is not consistent with the existing research
literature that shows females report significantly higher rates of weight-bias internalisation
than men (Boswell & White, 2015; Hilbert et al., 2014; Pearl & Puhl, 2014; Pearl et al.,
2014). It is possible that the smaller number of males compared to females in the current
study meant a difference was not found due to insufficient power. However, an alternative
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explanation relates to the measure of weight-bias internalisation used in the current study.
Despite cross-referencing the content of an existing weight-bias internalisation scale (WSSQ)
with the AAQ-W items, the WBIS generated in the current study may not have captured the
construct of weight-bias internalisation as completely as the measures specifically designed
for this construct. As shown in Table 10, only 6 items from the AAQ-W showed overlap with
the 12 items from the WSSQ, and of these 4 items were included in the current WBIS. The
WSSQ items that did not have a corresponding AAQ-W item included themes of self-blame,
weakness/lacking personal strength, and lacking self-control. It may be that females relate
more strongly than males to these elements of weight-bias internalisation and an absence of
items capturing these elements in the generated WBIS impacted on the ability to detect gender
differences.
A gender effect was found in the serial moderated mediation model. The male
participants did not demonstrate any conditional direct or indirect effects. However, a
significant conditional indirect effect was found in the serial mediation for females.
Specifically, higher rates of weight stigma experiences at baseline were related to higher
levels of weight-bias internalisation at 3-months, which in turn were related to lower levels of
self-determined motivation at 3-months, and lower levels of both moderate and vigorous
physical activity at the 12-month time point. The baseline level of physical activity was
included as a covariate in these models; therefore baseline level of physical activity cannot
account for the results.
These findings expand on the study presented in Chapter 3 by demonstrating that
weight-bias internalisation plays a role in the mediating effect of self-determined motivation
on the impact of weight stigma on physical activity. The addition of weight-bias
internalisation as the first mediator in the model resulted in a significant indirect effect not
only for vigorous physical activity (as found in the paper in Chapter 3), but also a significant
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indirect effect for moderate physical activity. As such, this serial moderated mediation model
may provide a better fit for the data than the model tested in Chapters 2 and 3 of this thesis.
However, the measures for the two mediator variables (WBIS & BREQ-RAI) were
both collected at the 3-month assessment time point, which limits conclusions of causality
with respect to the impact of higher weight-bias internalisation on reducing self-determined
motivation levels. The order of these mediating variables was based on the existing research
literature that indicates higher rates of stigma experiences are related to higher levels of
internalisation of weight-bias, and in turn lower levels of exercise behaviour (Pearl, Puhl, &
Dovidio, 2015). Further, that higher rates of internalised weight stigma are related to higher
rates of motivation to avoid exercise, and in turn lower levels of physical activity (Han et al.,
2018). And finally, that level of physical activity is associated with level of the more selfdetermined autonomous motivation (Silva et al, 2011; Teixeira et al., 2015).
Despite the theoretical underpinning for the order of the mediating variables, the
alternative model was tested, with self-determined motivation as the first mediating variable
in the model followed by weight-bias internalisation. This model essentially tested whether
higher rates of stigma experiences are related to lower levels of self-determined motivation
for exercise (as demonstrated in Chapters 2 and 3), which in turn may result in higher rates of
endorsed negative stereotypes and beliefs about the self with regards to weight (i.e. weightbias internalisation) leading to reduced physical activity. This alternative model was not
significant at any level of physical activity for either gender, suggesting the initial model was
a better fit for the data.
The findings in the current study that weight stigma and weight-bias internalisation
can have a negative impact on self-determined motivation and in turn level of physical
activity in females is an important and novel finding. The Weight-Based Social Identity
Threat model (WBSIT; Hunger et al., 2015) provides a framework that may help understand
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these gender differences. In the WBSIT model, individuals who are more aware of the risk of
negative judgment as a result of their weight status will be more susceptible to experiencing
negative effects from weight stigma experiences (Hunger et al., 2015). Only the female
participants demonstrated an indirect effect of weight stigma on moderate and vigorous
physical activity via weight-bias internalisation and reduced self-determined motivation. In
line with the WBSIT model, this would suggest that irrespective of frequency of weight
stigma experiences, females are more aware of the risk of potential negative judgment
regarding their weight status than males. Females tend to internalise these weight-biases and
may therefore be more vulnerable than males to the negative effects of weight stigma
experiences, in this case reduced self-determined motivation and physical activity.
4.5.1. Limitations
Further to the sample and measure limitations that have already been reported in
section 3.4.1 of this thesis (see pages 71-73), the main limitation in the current study is the
weight-bias internalisation measure. The initial research design of the HealthTrack study did
not incorporate a measure of weight-bias internalisation. Therefore, in order to explore the
proposed serial moderated mediation model we had to generate a scale to measure this
variable. The small number of items in the WBIS measure compared to other weight-bias
internalisation measures raises questions about whether all elements of the construct have
been captured (e.g., self-blame, weakness/lacking personal strength, and lacking self-control;
Durso & Latner, 2008; Lillis et al., 2010). The WBIS measure did however capture the beliefs
and attitudes of shame, hopelessness, fear of negative judgment, and poor self-acceptance
regarding weight status, which are core elements of the weight-bias internalisation construct.
Further, despite not finding a significant difference between females and males on the WBIS
(Boswell & White, 2015; Hilbert et al., 2014; Pearl & Puhl, 2014; Pearl et al., 2014), females
did represent more than 70% of participants with average and/or higher frequencies on the
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scale. Further research is needed to replicate this serial moderated mediation model with a
validated and established measure of internalisation such as the Weight Self-Stigma
Questionnaire (Lillis et al., 2010) or Weight-Bias Internalization Scale (Durso & Latner,
2008). It will also be important to ensure sufficient participants of both genders in future
research to allow exploration of the differences found between females and males in the
current study. According to Fritz and MacKinnon (2007) a sample size of approximately 400
participants would provide a power of .8 in the mediation analyses.
4.5.2. Future Directions
The finding that weight-bias internalisation plays a role in the impact of stigma
experiences on self-determined motivation and in turn physical activity provides a greater
scope for addressing these issues through screening and intervention. While addressing
weight-related stigma at a community level through public health education and anti-stigma
campaigns is a necessary and important process to reduce the potential negative effects of
stigma and risk of social identity threat regarding one’s weight (Pearl, 2018), a social and
cultural shift of this type will take time. In contrast, designing methods for screening and
intervention around stigma experiences, and perhaps more specifically the related cognitive
variable of weight-bias internalisation, presents a more immediate and meaningful target for
individuals with overweight and obesity (Latner et al., 2014; O’Brien et al., 2016; Pearl, Puhl
& Dovidio, 2015). The Weight Self-Stigma Questionnaire (Lillis et al., 2010) or Weight-Bias
Internalization Scale (Durso & Latner, 2008) could be utilised to identify those who are at
higher risk of the negative health, psychological, and behavioural consequences related to
weight stigma.
It is important to note that it seems that weight loss on its own may not be sufficient to
reduce the impact of weight stigma experiences and weight-bias internalisation, with research
showing that even after weight loss these individuals still demonstrate higher rates of weight-
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bias internalisation than those without overweight and obesity (Carels et al., 2010). This is
consistent with the findings in this study and previous research that weight-bias internalisation
and BMI are not correlated (Durso & Latner, 2008; Durso et al., 2012; Hubner et al., 2016).
This suggests that individuals who experience weight-stigma and/or report higher levels of
weight-bias internalisation may benefit from an adjunct to existing interventions for weight
loss that specifically addresses weight-bias internalisation and facilitates resilience in the face
of stigma experiences (Hayward et al., 2018; Pearl & Puhl, 2018). One previous study found
that irrespective of weight loss, targeting weight self-stigma can improve health related
quality of life and eating behaviours (Palmeira, Pinto-Goubeia, & Cunha, 2017). As noted in
the previous thesis chapters, there is limited but promising research on the effectiveness of
interventions for weight stigma and weight-bias internalisation (Griffiths, Williamson,
Zucchelli, Paraskeva, & Moss, 2018; Pearl & Puhl, 2018). A recent pilot study reported
reductions in internalised weight bias following a group program utilising cognitivebehavioural strategies including psychoeducation, challenging cognitive distortions, cognitive
restructuring, and assertiveness training (Pearl, Hopkins, Berkowitz, & Wadden, 2018). Lillis
and colleagues (2009) found preliminary support for the benefit of acceptance and
commitment therapy (ACT) strategies aimed at increasing psychological flexibility and
reducing avoidant behaviour in reducing level of perceived stigma experiences and selfstigma. In the only randomised-controlled trial to date, an ACT intervention that included
components targeting weight self-stigma demonstrated significantly greater reductions in
weight-bias internalisation and increases in health-related quality of life and physical activity
compared to treatment as usual (medical and nutrition visits) (Palmeira et al., 2017). These
intervention studies suggest the promise of incorporating cognitive-behavioural strategies and
acceptance and commitment strategies to target weight stigma experiences and internalised
weight-bias into existing weight loss interventions. However, while these studies indicate the
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potential to reduce levels of weight-related stigma and internalisation, there is a need to
replicate the findings from these interventions in larger samples, as well as determining
whether they would also impact level of self-determined motivation to exercise and in turn
physical activity levels.
4.5.3. Conclusions
Weight-related stigma and the degree to which these experiences are internalised place
females at risk for lower self-determined motivation and in turn reduced physical activity. In
light of the established role of physical activity in both weight loss maintenance and overall
physical health, it is important that stigma experiences and weight-bias internalisation receive
greater attention in both the research and clinical worlds. However, researchers have noted
that while there is a need for more precise research in this area, given the established impacts
on health it would not be too soon to call for prioritisation of societal and individual
interventions for stigma (Kahan & Puhl, 2017; Pearl, 2018). Treatment for overweight and
obesity needs to broaden from a focus on diet and exercise, to address variables that may have
a negative impact on these foundational elements of weight loss interventions. The findings of
the current study add to the growing support for weight stigma and related weight-bias
internalisation as potential targets to improve general health and weight loss outcomes.
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CHAPTER FIVE
General Conclusions
5.1. Thesis Aims
This thesis aimed to explore whether level of self-determined motivation mediated the
impact of weight-related stigmatisation on physical activity levels over time in a treatmentseeking community sample of adults with overweight and obesity. It also aimed to determine
whether gender moderated this mediational relationship. And finally, it explored whether
weight-bias internalisation would enhance our understanding of the gender differences
identified in the moderated mediation models.
5.2. Integration of findings
In summary the key findings are:
1. Weight-related stigma was positively correlated with BMI, with higher rates of stigma
associated with higher BMI.
2. In general, weight stigma experiences were not directly related to level of physical
activity (see 3b below for an exception to this finding).
3. In a cross-sectional sample (N = 439) females and males demonstrated differential
impacts of weight-related stigmatisation experiences:
a.

Females reported significantly higher rates of weight stigma experiences than
males irrespective of BMI. Therefore, females either experience higher rates of
stigma than males or are more vulnerable to the perception of weight-related
stigma and consequently report higher rates.

b. Males demonstrated a direct relationship between weight-related stigma and
walking and vigorous levels of physical activity, with higher rates of stigma
experiences related to higher levels of physical activity.
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c. For females, the relationship between stigma experiences and walking,
moderate and vigorous physical activity levels was mediated by level of selfdetermined motivation. Greater frequency of weight-related stigma
experiences were associated with lower levels of self-determined motivation,
which in turn was related to lower levels across all types of physical activity.
4. When these relationships were explored in a subsample of female and male
participants (N = 175) from the same research project over a 12-month period:
a. The direct relationship between weight stigma and physical activity for males
was not replicated (see Limitations section below for exploration of reasons).
b. The mediational relationship for females was replicated, with greater weightstigma experiences at baseline related to lower levels of self-determined
motivation at 3-months, which in turn predicted lower levels of vigorous
physical activity, but not walking or moderate physical activity.
c. Although weight stigma experiences were positively correlated with BMI,
internalisation of weight-bias did not show a similar relationship with weight
status. This indicates that the internalisation of negative attitudes and beliefs
regarding one’s weight occurs independently of one’s objective weight status.
d. Higher rates of stigma experiences were associated with higher levels of
reported weight-bias internalisation for both females and males.
e. Higher rates of weight-bias internalisation were correlated with lower levels of
self-determined motivation for females, but not for males. This suggests that
internalisation of weight-bias has a greater impact on self-determined
motivation for females than males.
f. The moderated mediation analyses remained significant for females when
weight-bias internalisation was added into the model. This model found that
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higher rates of weight-related stigma experiences were related to higher levels
of weight-bias internalisation at 3-months, which in turn was related to lower
levels of self-determined motivation at 3-months and predicted lower levels of
moderate and vigorous physical activity at 12-months.
g. The addition of weight-bias internalisation did not change the non-significant
findings for males in the mediational analyses. This provides support for the
possibility of differential processes for females and males with respect to the
impact of stigma experiences on self-determined motivation and physical
activity levels.
5.3. Limitations and future directions
As noted, there were several limitations in the studies of this thesis. The sample of
overweight and obese individuals responded to an advertisement to participate in a weightloss intervention, which reduces the generalisability of results to individuals who are not
actively seeking weight loss treatment. However, given the clinical implications of this thesis
findings relate to improving assessment and treatment outcomes for individuals seeking
support with weight loss and management, at this early stage of research focusing on these
individuals would be the most beneficial. Although the inclusion of both females and males in
the studies of this thesis is a strength of the research, the uneven numbers between females
and males in Study 1 (females n = 323, males n = 116), and Study 2 and the Exploratory
Analysis (females n = 120, males n = 55), as well as the overall small number of males, may
have impacted the power to detect gender differences in the analyses. The observed power for
different levels of physical activity in Study 1 were moderate at 0.68 for walking, and 0.65 for
moderate and vigorous activity. The observed power for vigorous physical activity in Study 2
was low at 0.24 for female participants and 0.06 for male participants. Fritz and MacKinnon
(2007) recommend a sample size of approximately 400 participants to provide a power of .8
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in the mediation analyses given the size of the a and b pathways. Therefore, due to the
attrition from the baseline assessment to the 12-month assessment, the mediation analyses in
Study 2 and the Exploratory Analysis were underpowered. Future research would benefit
from much larger samples than the current study, and the inclusion of higher numbers of male
participants to determine whether females and males do in fact experience different rates of
weight-stigma in daily life. This would facilitate testing whether the cross-sectional results
from Study 1 indicating a direct effect of stigma on physical activity for males persists over
time or dissipates as found in Study 2. It would also help to guide treatment recommendations
regarding potential gender differences for treating professionals.
The frequencies of stigma experiences reported on the SSI-B were quite low at around
‘once in a lifetime’, which is consistent with previous research (Ashmore et al., 2008; Puhl &
Brownell, 2006; Vartanian & Novak, 2011). The current study attempted to address the low
frequency scores by reducing the breadth of the response scale from a 10-point scale to an 8point scale (excluded ‘several times per month’ and ‘daily’ frequencies), however this had
little effect on the frequencies reported. Future research could utilise a modified scoring scale
such as that by Puhl and Brownell (2006), which reduced the SSI scale to four-points (0,
never; 1, once in your life; 2, more than once in your life; and 3, multiple times). However, the
mean scores on this reduced scale were still around ‘once in your life’. Research utilising
ecological momentary assessment (EMA), a self-report method that reduces reliance on longterm recall, has led to suggestions that stigma experiences may be more prevalent than the SSI
or SSI-B measures suggest. One study found an average of 2.4 stigma experiences over a 14day period (Carels, Rossi, Solar, & Selensky, 2017), another reported an average of 3.1
stigma events daily over a 7 day period (Seacat, Dougal, & Roy, 2016), while another study
reported an average of 11.1 episodes of stigma over a 14-day period (Vartanian et al., 2014).
It is possible that for measures like the SSI-B participants forget experiences that have
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occurred in the past, or perhaps overlook smaller incidents and only focus on more impactful
ones. However, it is also possible that EMAs overinflate rates of stigma experiences due to
self-monitoring cues leading to an increased awareness of experiences (Carels et al., 2017).
Future research may benefit from the use of EMA techniques in addition to self-report
measures such as the SSI-B, which have been found to correlate moderately (e.g. r = .45, p =
.002; Vartanian et al., 2014).
The use of a digitised activity counter (accelerometer) and/or an EMA style
measurement for physical activity levels may also prove beneficial, given that the IPAQ-SF
only takes into account physical activity over the past week it may not provide a full picture
of an individual’s typical level of physical activity. Further, measures such as the IPAQ-SF
are susceptible to reporting bias, where individuals may over- or under-report their level of
physical activity. Given the potential for weight-related social identity threat, participants in
the current study may inflate their current levels of physical activity to reduce the risk of
perceived stigma. However, finding that baseline levels of moderate and vigorous physical
activity in the current sample were consistent with other overweight samples in the
community (e.g. Colley et al., 2011) and seeking treatment (e.g. Silva et al., 2010) suggests
this may not be an anomaly if it was present.
The Vallerand Relative Autonomy Index (RAI) (Vallerand et al., 2008) scoring was
utilised because it reduced the six scales of the BREQ-2R into a single score for the
moderated mediation analyses. It is possible however that the aggregation of BREQ-2R scales
into the RAI clouded the effects of the individual forms of self-determined motivation
through only presenting the construct of overall level of self-determined motivation. Although
research comparing the BREQ scoring protocols did find that the RAI captures the selfdetermination continuum, it was also noted that this form of scoring provides less detailed
information for predicting behaviour (Wilson et al., 2012). The use of the RAI in the current
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thesis may have concealed the effects of the individual types of motivation along the SDT
continuum and contributed to the absence of significant relationships between stigma,
motivation and physical activity in the second study. Research suggests that the more selfdetermined or autonomous forms of motivation, especially those of identified and intrinsic,
have the greatest implications with regards to understanding and enhancing exercise
behaviour (Teixeira, Carraca, Markland, Silva, & Ryan, 2012; Wilson et al., 2012). This is
consistent with the findings of the thesis, i.e. that stigma was related to lower levels of selfdetermined motivation, which in turn led to less physical activity. Future research would
benefit from exploring the role of these autonomous forms of motivation independent of the
other more controlled forms of motivation that are also included in the RAI scoring. This
could utilise the item-aggregation method of scoring that would result in six independent
scales, or could utilise aggregate scoring of identified and intrinsic motivations to capture the
construct of autonomous motivation (Wilson et al., 2012).
Although the weight-bias internalisation measure constructed for use in the study in
Chapter 4 allowed exploration of the role of this variable in the moderated mediation, the
measure is not psychometrically validated. Given its brevity, it is likely that it did not capture
all components of the construct of weight-bias internalisation as defined in the literature
(Durso & Latner, 2008; Lillis, Luoma, Levin, & Hayes, 2010). Specifically, the measure did
not capture beliefs and attitudes regarding self-blame, weakness/lacking personal strength,
and lacking self-control. Thus, the findings from the Exploratory Analysis should be
considered preliminary and somewhat exploratory. Further research is needed to replicate the
serial moderated mediation model tested in the Exploratory Analysis using a validated and
established measure of weight-bias internalisation such as the Weight Self-Stigma
Questionnaire (Lillis, Luoma, Levin, & Hayes, 2010) or Weight-Bias Internalization Scale
(Durso & Latner, 2008).
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5.4. Thesis summary and conclusions
This thesis found evidence that experiences of weight-related stigma have the
potential to impact on an individual’s level of physical activity over time through a
mediational relationship with level of self-determined motivation for exercise. While the
effects found in the studies of this thesis were reliable, they were not of substantial strength.
The studies do demonstrate promising relationships that are worthy of future exploration. To
date, no other research has explored the variables of weight-stigma experiences, weight-bias
internalisation, self-determined motivation, physical activity, and gender in the same study.
Two novel findings from the current studies include the gender differences in the relationship
between stigma, self-determined motivation, and physical activity level, and the finding that
weight-bias internalisation may help to understand the underlying processes in this moderated
mediation.
These findings are consistent with the Weight-Based Social Identity Threat model and
suggest that females in particular may be more vulnerable to the internalisation of negative
attitudes and beliefs regarding one’s weight. Such attitudes and beliefs can have flow on
effects on level of self-determined motivation and physical activity. In light of the established
benefits of physical activity, the finding that weight stigma experiences can have indirect
effects on an individual’s level of physical activity depending on their vulnerability to weightbias internalisation has implications with regards to physical health and wellbeing, as well as
weight loss maintenance. This thesis provides support for the importance of ongoing research
into the impact of weight stigma on motivation and physical activity and the need to further
clarify gender differences in these relationships. It highlights the importance and challenges
of addressing weight-related stigmatisation at both a societal and individual level, through
both public health policies and education, as well as adjuncts to existing weight loss
treatments.
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Abstract
Weight stigma is related to lower levels of motivation to exercise in overweight and obesity. This study explored the
nature of the relationship between stigma, motivation to exercise and physical activity while accounting for gender
differences. Participants were 439 adults with overweight and obesity (mean body mass index = 32.18 kg/m2, standard
deviation = 4.09 kg/m2). Females reported significantly more frequent stigma experiences than males. Mediation models
found a conditional direct effect of weight stigma for males, with higher frequency of stigma experiences related to higher
levels of walking and vigorous physical activity. A conditional indirect effect was found for females for walking, moderate
and vigorous levels of physical activity, with higher weight stigma related to lower autonomous motivation, and lower
levels of physical activity. Findings suggest that males and females are affected differently by weight-stigma experiences.

Keywords
gender, motivation, obesity, overweight, physical activity, weight stigmatisation
Weight-based stigmatisation occurs across education,
employment, healthcare settings, interpersonal relationships and the media (Spahlholz et al., 2016; Vartanian et al.,
2014). Weight stigma refers not only to negative attitudes
and beliefs about an individual regarding their weight but
also to the resulting perceived rejection, prejudice and discrimination that arise from these stereotypes and beliefs
(Spahlholz et al., 2016). Stigmatising experiences include
negative comments from others (e.g. ‘you’re fat’), physical
barriers (e.g. not being able to fit into seats), being stared at,
being excluded or ignored, job discrimination and difficulty establishing interpersonal relationships due to weight
(Myers and Rosen, 1999). It affects both males and females
and comes from peers, family, the general public, and
health and fitness professionals (Robertson and Vohora,
2008; Schwartz et al., 2003).).
Weight-stigma experiences have been associated with
higher levels of psychological distress, increased caloric
intake and binge eating (Ashmore et al., 2008; Schvey et al.,
2011). Past experiences of weight-based stigmatisation may

reduce an individual’s willingness to enter situations where
they fear further discrimination (Vartanian and Novak,
2011), including exercise settings, such as gyms, and healthcare and medical settings (Schwartz et al., 2003; Vartanian
and Novak, 2011). As weight stigma increases, the risk for
both becoming and remaining obese increases (Sutin and
Terracciano, 2013). Health risks associated with overweight
and obesity include cardiovascular disease and Type 2 diabetes (Guh et al., 2009). However, just a 5 per cent reduction
in body weight in individuals with obesity can result in significant improvements in risk factors associated with these
medical conditions (Magkos et al., 2016). As such, a greater
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Appendix G – Study 2 Non-Significant Moderated Mediation Tables
Table G1.
Moderated Mediation Model for Females for Baseline Stigma Experiences, Self-Determined
Motivation at 3 Months, and Rank IPAQ-SF Walking at 12 Months
Mediator variable model – BREQ-RAI (3 months)
Predictor
SSI-B baseline (a1)

β

SE

z

p

Boot LLCI

Boot ULCI

-0.20

0.10

-2.06

.04

-0.41

-0.04

Dependent variable model – Rank IPAQ-SF walking (12 months)
Predictor

β

SE

z

p

Boot LLCI

Boot ULCI

BREQ-RAI 3 months (b1)

0.10

0.10

0.97

.33

-0.12

0.28

SSI-B baseline (c’)

-0.03

0.08

-0.38

.70

-0.20

0.11

Indirect effect – Rank IPAQ-SF walking (12 months)
SSI baseline x BREQ-RAI 3 months (a1b1)

β

Boot SE

Boot LLCI

Boot ULCI

-0.02

0.02

-0.09

0.02

Note: Standardized coefficients (β) shown. BREQ-RAI = Behavioral Regulation of Exercise Questionnaire
Relative Autonomy Index; IPAQ-SF = International Physical Activity Questionnaire; LLCI = lower level
confidence interval, SSI-B = Stigmatisation Situation Inventory Brief; ULCI = upper level confidence interval.

163
Table G2.
Moderated Mediation Model for Males for Baseline Stigma Experiences, Self-Determined
Motivation at 3 Months, and Rank IPAQ-SF Walking at 12 Months
Mediator variable model – BREQ-RAI (3 months)
Predictor
SSI-B baseline (a1)

β

SE

z

p

Boot LLCI

Boot ULCI

-0.08

0.16

-0.48

.63

-0.43

0.20

Dependent variable model – Rank IPAQ-SF walking (12 months)
Predictor

β

SE

z

p

Boot LLCI

Boot ULCI

BREQ-RAI 3 months (b1)

0.08

0.12

0.68

.50

-0.14

0.33

SSI-B baseline (c’)

-0.11

0.19

-0.61

.54

-0.45

0.28

Indirect effect – Rank IPAQ-SF walking (12 months)
SSI baseline x BREQ-RAI 3 months (a1b1)

β

Boot SE

Boot LLCI

Boot ULCI

-0.01

0.03

-0.12

0.02

Note: Standardized coefficients (β) shown. BREQ-RAI = Behavioral Regulation of Exercise Questionnaire
Relative Autonomy Index; IPAQ-SF = International Physical Activity Questionnaire; LLCI = lower level
confidence interval, SSI-B = Stigmatisation Situation Inventory Brief; ULCI = upper level confidence interval.
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Table G3.
Moderated Mediation Model for Females for Baseline Stigma Experiences, Self-Determined
Motivation at 3 Months, and Rank IPAQ-SF Moderate at 12 Months
Mediator variable model – BREQ-RAI (3 months)
Predictor
SSI-B baseline (a1)

β

SE

z

p

Boot LLCI

Boot ULCI

-0.20

0.10

-2.00

.05

-0.43

-0.05

Dependent variable model – Rank IPAQ-SF moderate (12 months)
Predictor

β

SE

z

p

Boot LLCI

Boot ULCI

BREQ-RAI 3 months (b1)

0.12

0.10

1.22

.22

-0.07

0.32

SSI-B baseline (c’)

0.03

0.10

0.34

.74

-0.14

0.24

Indirect effect – Rank IPAQ-SF moderate (12 months)
SSI baseline x BREQ-RAI 3 months (a1b1)

β

Boot SE

Boot LLCI

Boot ULCI

-0.03

0.03

-0.11

0.01

Note: Standardized coefficients (β) shown. BREQ-RAI = Behavioral Regulation of Exercise Questionnaire
Relative Autonomy Index; IPAQ-SF = International Physical Activity Questionnaire; LLCI = lower level
confidence interval, SSI-B = Stigmatisation Situation Inventory Brief; ULCI = upper level confidence interval.
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Table G4.
Moderated Mediation Model for Males for Baseline Stigma Experiences, Self-Determined
Motivation at 3 Months, and Rank IPAQ-SF Moderate at 12 Months
Mediator variable model – BREQ-RAI (3 months)
Predictor
SSI-B baseline (a1)

β

SE

z

p

Boot LLCI

Boot ULCI

-0.08

0.16

-0.48

.63

-0.40

0.20

Dependent variable model – Rank IPAQ-SF moderate (12 months)
Predictor

β

SE

z

p

Boot LLCI

Boot ULCI

BREQ-RAI 3 months (b1)

-0.11

0.14

-0.76

.45

-0.36

0.19

SSI-B baseline (c’)

0.14

0.19

0.75

.45

-0.25

0.51

Indirect effect – Rank IPAQ-SF moderate (12 months)
SSI baseline x BREQ-RAI 3 months (a1b1)

β

Boot SE

Boot LLCI

Boot ULCI

0.01

0.03

-0.02

0.15

Note: Standardized coefficients (β) shown. BREQ-RAI = Behavioral Regulation of Exercise Questionnaire
Relative Autonomy Index; IPAQ-SF = International Physical Activity Questionnaire; LLCI = lower level
confidence interval, SSI-B = Stigmatisation Situation Inventory Brief; ULCI = upper level confidence interval.
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Table G5.
Moderated Mediation Model for Males for Baseline Stigma Experiences, Self-Determined
Motivation at 3 Months, and Rank IPAQ-SF Vigorous at 12 Months
Mediator variable model – BREQ-RAI (3 months)
Predictor
SSI-B baseline (a1)

β

SE

z

p

Boot LLCI

Boot ULCI

-0.08

0.15

-0.53

.60

-0.40

0.19

Dependent variable model – Rank IPAQ-SF vigorous (12 months)
Predictor

β

SE

z

p

Boot LLCI

Boot ULCI

BREQ-RAI 3 months (b1)

-0.11

0.18

-0.63

.53

-0.42

0.27

SSI-B baseline (c’)

-0.00

0.18

-0.01

.99

-0.38

0.31

Indirect effect – Rank IPAQ-SF vigorous (12 months)
SSI baseline x BREQ-RAI 3 months (a1b1)

β

Boot SE

Boot LLCI

Boot ULCI

0.01

0.04

-0.03

0.18

Note: Standardized coefficients (β) shown. BREQ-RAI = Behavioral Regulation of Exercise Questionnaire
Relative Autonomy Index; IPAQ-SF = International Physical Activity Questionnaire; LLCI = lower level
confidence interval, SSI-B = Stigmatisation Situation Inventory Brief; ULCI = upper level confidence interval.
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Appendix I – Exploratory Analysis Non-Significant Walking Moderated Mediation
Table I1.
Moderated Mediation Model for Stigma Experiences, Weight-Bias Internalisation, SelfDetermined Motivation, Rank IPAQ-SF Walking Activity, and Gender.
WBIS 3-month model
Predictor

B

Constant

8.12

1.90

4.29

SSI-B 0m (a11)

3.10

1.85

Gender (a21)

0.85
-0.65

SSI-B 0m × Gender (a31)

SE

t

p

CI (lower)

CI (upper)

.00

4.37

11.87

1.67

.10

-0.56

6.75

1.11

0.76

.45

-1.34

3.04

1.01

-0.64

.52

-2.65

1.35

CI (lower)

CI (upper)

F (4, 142) = 5.90, p = .00, R2 = 0.14.
BREQ-RAI 3-month model
Predictor

B

SE

t

p

Constant

2.65

5.31

0.50

.62

-7.84

13.15

SSI 0m (a12)

-0.74

3.08

-0.24

.81

-6.83

5.35

WBIS 3m (d)

0.83

0.51

1.65

.10

-0.17

1.83

Gender (a22)

6.76

3.05

2.22

.03

0.74

12.78

SSI-B 0m × Gender (a32)

0.21

1.68

0.12

.90

-3.12

3.53

WBIS 3m x Gender (b3)

-0.64

0.29

-2.25

.03

-1.20

-0.08

F (6, 140) = 1.98, p = .07, R2 = 0.08.
Conditional effect of WBIS 3m on BREQ-RAI 3m (b3)
Gender

B

Male

0.19

0.24

0.80

-0.45

0.15

-2.94

Female

SE

t

p

CI (lower)

CI (upper)

.43

-0.28

0.67

.00

-0.75

-0.15

CI (lower)

CI (upper)

Rank IPAQ-SF walking 12-month model
Predictor

B

SE

t

Constant

25.40

41.82

0.61

.54

-57.30

108.09

-11.93

20.82

-0.57

.57

-53.10

29.23

WBIS 3m (b1)

2.44

3.45

0.71

.48

-4.38

9.26

BREQ-RAI 3m (b2)

0.57

2.11

0.27

.79

-3.61

4.75

25.87

24.93

1.04

.30

-23.44

75.17

6.08

11.36

0.53

.59

-16.39

28.54

SSI 0m (c’1 )

Gender (c’2)
SSI 0m x Gender (c’3)

p
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WBIS 3m x Gender (c’4)

-2.06

1.96

-1.05

.30

-5.94

1.82

BREQ-RAI 3m x Gender (c’5)

-0.16

1.22

-0.13

.90

-2.57

2.25

F (8, 138) = 1.71, p = .10, R2 = 0.09.
Note. Unstandardised coefficients shown (B). The 95% CI for the indirect effects are obtained by the biascorrected bootstrap with 5,000 resamples. The indirect effect is statistically significant when the 95%
Confidence Interval does not include 0.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatisation Situation Inventory Brief; WBIS =
Weight-Bias Internalisation Scale.
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Table I2.
Conditional Direct and Indirect Effects of Stigma Experiences on Rank IPAQ-SF Walking for
Females and Males.
Conditional direct effect: SSI-B 0m – Rank IPAQ-SF walking 12m (c’1)
Gender

B

SE

t

p

CI (lower)

CI (upper)

Male

-5.86

10.05

-0.58

.56

-25.73

14.02

Female

0.22

5.18

0.04

.97

-10.02

10.46

Conditional indirect effect: SSI-B 0m – WBIS 3m – Rank IPAQ-SF walking 12m (a11 b1)
Gender

B

BootSE

Boot LLCI

Boot ULCI

Male

0.94

4.34

-7.54

10.14

Female

-3.02

2.44

-8.69

0.92

Conditional indirect effect: SSI-B 0m – BREQ-RAI 3m – Rank IPAQ-SF walking 12m
(a12 b2)
Gender

B

BootSE

Boot LLCI

Boot ULCI

Male

-0.22

1.54

-3.75

2.79

Female

-0.08

0.52

-1.28

0.93

Conditional indirect effect: SSI-B 0m – WBIS 3m – BREQ-RAI 3m – Rank IPAQ-SF walking
12m (a11 d b2)
Gender

B

BootSE

Boot LLCI

Boot ULCI

Male

0.19

0.76

-0.89

2.16

Female

-0.20

0.60

-1.58

0.93

Note. Unstandardised coefficients shown (B). The 95% CI for the indirect effects are obtained by the biascorrected bootstrap with 5,000 resamples. The indirect effect is statistically significant when the 95%
Confidence Interval does not include 0.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatisation Situation Inventory Brief; WBIS =
Weight-Bias Internalisation Scale.
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Appendix J – Exploratory Analysis Alternative Moderated Mediation Models
Table J1.
Moderated Mediation Model for Stigma Experiences, Self-Determined Motivation, WeightBias Internalisation, Rank IPAQ-SF Walking Activity, and Gender.
BREQ-RAI 3-month model
Predictor

B

Constant

10.18

2.99

3.40

SSI-B 0m (a11)

0.93

2.92

Gender (a21)

0.88
-1.04

SSI-B 0m × Gender (a31)

SE

t

p

CI (lower)

CI (upper)

.00

4.27

16.09

0.32

.75

-4.83

6.70

1.75

0.50

.62

-2.58

4.34

1.60

-0.65

.52

-4.19

2.12

CI (lower)

CI (upper)

F (4, 142) = 0.63, p = .65, R2 = 0.02.
WBIS 3-month model
Predictor

B

SE

t

p

Constant

4.46

2.84

1.57

.12

-1.15

10.08

SSI 0m (a12)

3.26

1.80

1.81

.07

-0.31

6.82

BREQ-RAI 3m (d)

0.32

0.20

1.64

.10

-0.07

0.71

Gender (a22)

3.70

1.63

2.27

.02

0.48

6.92

SSI-B 0m × Gender (a32)

-0.83

0.99

-0.84

.40

-2.79

1.12

BREQ-RAI 3m x Gender (b3)

-0.25

0.11

-2.27

.03

-0.48

-0.03

F (6, 140) = 5.70, p = .00, R2 = 0.20.
Conditional effect of BREQ-RAI 3m on WBIS 3m (b3)
Gender

B

Male

0.07

0.09

0.73

-0.19

0.06

-2.97

Female

SE

t

p

CI (lower)

CI (upper)

.46

-0.12

0.25

.00

-0.31

-0.06

CI (lower)

CI (upper)

Rank IPAQ-SF walking 12-month model
Predictor

B

SE

t

Constant

25.40

41.82

0.61

.55

-57.30

108.09

-11.93

20.82

-0.57

.57

-53.10

29.23

BREQ-RAI 3m (b1)

0.57

2.11

0.27

.79

-3.61

4.75

WBIS 3m (b2)

2.44

3.45

0.71

.48

-4.38

9.26

25.87

24.93

1.04

.30

-23.44

75.17

6.08

11.36

0.53

.59

-16.39

28.54

SSI 0m (c’1 )

Gender (c’2)
SSI 0m x Gender (c’3)

p
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BREQ-RAI 3m x Gender (c’4)

-0.16

1.22

-0.13

.90

-2.57

2.25

WBIS 3m x Gender (c’5)

-2.06

1.96

-1.05

.30

-5.94

1.82

F (8, 138) = 1.71, p = .10, R2 = 0.09.
Note. Unstandardised coefficients shown (B). The 95% CI for the indirect effects are obtained by the biascorrected bootstrap with 5,000 resamples. The indirect effect is statistically significant when the 95%
Confidence Interval does not include 0.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatisation Situation Inventory Brief; WBIS =
Weight-Bias Internalisation Scale.
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Table J2.
Conditional Direct and Indirect Effects of Stigma Experiences on Rank Walking IPAQ-SF for
Females and Males.
Conditional direct effect: SSI-B 0m – Rank IPAQ-SF walking 12m (c’1)
Gender

B

SE

t

p

CI (lower)

CI (upper)

Male

-5.86

10.05

-0.58

.56

-25.73

14.02

Female

0.22

5.18

0.04

.97

-10.02

10.46

Conditional indirect effect: SSI-B 0m – BREQ-RAI 3m – Rank IPAQ-SF walking 12m

(a11

b1)
Gender

B

BootSE

Boot LLCI

Boot ULCI

Male

-0.04

1.26

-2.65

2.96

Female

-0.28

0.92

-2.38

1.53

Conditional indirect effect: SSI-B 0m – WBIS 3m – Rank IPAQ-SF walking 12m (a12 b2)
Gender

B

BootSE

Boot LLCI

Boot ULCI

Male

0.93

4.27

-7.62

10.03

Female

-2.67

2.17

-7.75

0.78

Conditional indirect effect: SSI-B 0m – BREQ-RAI 3m – WBIS 3m – Rank IPAQ-SF walking
12m (a11 d b2)
Gender

B

BootSE

Boot LLCI

Boot ULCI

Male

-0.00

0.28

-0.58

0.61

Female

-0.35

0.42

-1.46

0.14

Note. Unstandardised coefficients shown (B). The 95% CI for the indirect effects are obtained by the biascorrected bootstrap with 5,000 resamples. The indirect effect is statistically significant when the 95%
Confidence Interval does not include 0.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatisation Situation Inventory Brief; WBIS =
Weight-Bias Internalisation Scale.
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Table J3.
Moderated Mediation Model for Stigma Experiences, Weight-Bias Internalisation, SelfDetermined Motivation, Rank IPAQ-SF Moderate Activity, and Gender.
BREQ-RAI 3-month model
Predictor

B

Constant

8.63

3.41

2.53

SSI-B 0m (a11)

1.07

3.00

Gender (a21)

1.18
-1.23

SSI-B 0m × Gender (a31)

SE

t

p

CI (lower)

CI (upper)

.01

1.89

15.38

0.36

.72

-4.85

6.70

1.77

0.67

.51

-2.32

4.67

1.63

-0.76

.45

-4.45

1.98

CI (lower)

CI (upper)

F (4, 142) = 0.98, p = .42, R2 = 0.03.
WBIS 3-month model
Predictor

B

SE

t

p

Constant

5.11

3.00

1.70

.09

-0.82

11.05

SSI 0m (a12)

2.84

1.76

1.62

.11

-0.63

6.31

BREQ-RAI 3m (d)

0.36

0.20

1.82

.07

-0.03

0.74

Gender (a22)

3.54

1.60

2.22

.03

0.37

6.69

SSI-B 0m × Gender (a32)

-0.61

0.96

-0.63

.53

-2.50

1.28

BREQ-RAI 3m x Gender (b3)

-0.28

0.11

-2.50

.01

-0.50

0.00

F (6, 140) = 7.20, p = .00, R2 = 0.24.
Conditional effect of BREQ-RAI 3m on WBIS 3m (b3)
Gender

B

Male

0.08

0.09

0.85

-0.20

0.06

-3.38

Female

SE

t

p

CI (lower)

CI (upper)

.40

-0.10

0.26

.00

-0.31

-0.08

CI (lower)

CI (upper)

Rank IPAQ-SF moderate 12-month model
Predictor

B

SE

t

Constant

p

72.98

41.36

1.76

.08

-8.79

154.75

SSI 0m (c’1 )

17.98

19.72

0.91

.36

-21.01

56.97

BREQ-RAI 3m (b1)

-2.96

2.04

-1.45

.15

-7.00

1.07

WBIS 3m (b2)

-0.61

3.41

-0.18

.86

-7.36

6.14

Gender (c’2)

-23.91

23.74

-1.01

.32

-70.85

23.04

SSI 0m x Gender (c’3)

-10.25

10.71

-0.96

.34

-31.44

10.93

BREQ-RAI 3m x Gender (c’4)

2.13

1.17

1.83

.07

-0.17

4.44

WBIS 3m x Gender (c’5)

1.16

1.92

0.60

.55

-2.65

4.96
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F (8, 138) = 2.75, p = .01, R2 = 0.14.
Conditional effect of BREQ-RAI 3m on Rank IPAQ-SF Moderate 12m (c’5)
Gender

B

SE

t

Male

-0.83

0.96

-0.86

1.31

0.64

2.05

Female

p

CI (lower)

CI (upper)

.39

-2.73

1.08

.04

0.05

2.57

Note. Unstandardised coefficients shown (B). The 95% CI for the indirect effects are obtained by the biascorrected bootstrap with 5,000 resamples. The indirect effect is statistically significant when the 95%
Confidence Interval does not include 0.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatisation Situation Inventory Brief; WBIS =
Weight-Bias Internalisation Scale.
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Table J4.
Conditional Direct and Indirect Effects of Stigma Experiences on Rank IPAQ-SF Moderate
for Females and Males.
Conditional direct effect: SSI-B 0m – Rank IPAQ-SF moderate 12m (c’1)
Gender

B

SE

t

p

CI (lower)

CI (upper)

Male

7.73

9.55

0.81

.42

-11.16

26.61

Female

-2.53

4.81

-0.53

.60

-12.04

6.99

Conditional indirect effect: SSI-B 0m – BREQ-RAI 3m – Rank IPAQ-SF moderate 12m
(a11 b1)
Gender

B

BootSE

Boot LLCI

Boot ULCI

Male

0.14

1.94

-3.27

4.60

Female

-1.83

1.58

-5.79

0.09

Conditional indirect effect: SSI-B 0m – WBIS 3m – Rank IPAQ-SF moderate 12m (a12 b2)
Gender

B

BootSE

Boot LLCI

Boot ULCI

Male

1.23

5.34

-7.18

14.57

Female

2.78

1.82

-0.35

6.88

Conditional indirect effect: SSI-B 0m – BREQ-RAI 3m – WBIS 3m – Rank IPAQ-SF
moderate 12m (a11 d b2)
Gender

B

BootSE

Boot LLCI

Boot ULCI

Male

-0.01

0.44

-1.00

0.67

Female

0.47

0.44

-0.10

1.54

Note. Unstandardised coefficients shown (B). The 95% CI for the indirect effects are obtained by the biascorrected bootstrap with 5,000 resamples. The indirect effect is statistically significant when the 95%
Confidence Interval does not include 0.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatisation Situation Inventory Brief; WBIS =
Weight-Bias Internalisation Scale.
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Table J5.
Moderated Mediation Model for Stigma Experiences, Weight-Bias Internalisation, SelfDetermined Motivation, Rank IPAQ-SF Vigorous Activity, and Gender.
BREQ-RAI 3-month model
Predictor

B

SE

t

Constant

6.92

3.18

2.18

.03

0.64

13.20

SSI-B 0m (a11)

0.63

3.01

0.21

.83

-5.32

6.58

Gender (a21)

0.86

1.74

0.49

.62

-2.58

4.29

-1.09

1.64

-0.66

.51

-4.33

2.15

SSI-B 0m × Gender (a31)

p

CI (lower)

CI (upper)

F (4, 142) = 3.08, p = .02, R2 = 0.08.
WBIS 3-month model
Predictor

B

SE

t

p

CI (lower)

CI (upper)

Constant

3.92

2.75

1.43

.16

-1.51

9.35

SSI 0m (a12)

2.75

1.81

1.52

.13

-0.84

6.34

BREQ-RAI 3m (d)

0.38

0.19

1.97

.05

-0.00

0.76

Gender (a22)

3.78

1.58

2.39

.02

0.66

6.90

SSI-B 0m × Gender (a32)

-0.63

1.00

-0.63

.53

-2.59

1.33

BREQ0RAI 3m x Gender (b3)

-0.30

0.11

-2.77

.01

-0.52

-0.09

F (6, 140) = 6.39, p = .00, R2 = 0.21.
Conditional effect of BREQ-RAI 3m on WBIS 3m (b3)
Gender

B

SE

t

Male

0.08

0.09

0.86

.40

-0.10

0.26

-0.22

0.06

-3.74

.00

-0.34

-0.10

Female

p

CI (lower)

CI (upper)

Rank IPAQ-SF vigorous 12-month model
Predictor

B

SE

Constant

88.72

39.52

2.24

.03

10.58

166.86

SSI 0m (c’1 )

-6.45

19.31

-0.33

.74

-44.64

31.73

WBIS 3m (b1)

-2.04

1.93

-1.06

.29

-5.86

1.78

1.45

3.34

0.43

.67

-5.16

8.06

-28.58

23.13

-1.24

.22

-74.32

17.15

SSI 0m x Gender (c’3)

2.11

10.52

0.20

.84

-18.69

22.90

WBIS 3m x Gender (c’4)

1.74

1.09

1.59

.11

-0.42

3.91

-0.49

1.90

-0.26

.80

-4.25

3.27

BREQ-RAI 3m (b2)
Gender (c’2)

BREQ- RAI 3m x Gender (c’5)

t

p

CI (lower)

CI (upper)
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F (8, 138) = 3.57, p = .00, R2 = 0.17.
Note. Unstandardised coefficients shown (B). The 95% CI for the indirect effects are obtained by the biascorrected bootstrap with 5,000 resamples. The indirect effect is statistically significant when the 95%
Confidence Interval does not include 0.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatisation Situation Inventory Brief; WBIS =
Weight-Bias Internalisation Scale.
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Table J6.
Conditional Direct and Indirect Effects of Stigma Experiences on Rank IPAQ-SF Vigorous for
Females and Males.
Conditional direct effect: SSI-B 0m – Rank IPAQ-SF vigorous 12m (c’1)
Gender

B

SE

t

p

CI (lower)

CI (upper)

Male

-4.35

9.33

-0.47

.64

-22.80

14.10

Female

-2.24

4.76

-0.47

.64

-11.65

7.16

Conditional indirect effect: SSI-B 0m – BREQ-RAI 3m – Rank IPAQ-SF vigorous 12m
(a11 b1)
Gender

B

BootSE

Boot LLCI Boot ULCI

Male

0.14

1.67

-3.02

4.14

Female

-2.22

1.66

-6.23

0.01

Conditional indirect effect: SSI-B 0m – WBIS 3m – Rank IPAQ-SF vigorous 12m (a12 b2)
Gender

B

BootSE

Boot LLCI Boot ULCI

Male

2.04

4.62

-4.61

14.23

Female

0.70

1.70

-2.63

4.26

Conditional indirect effect: SSI-B 0m – BREQ-RAI 3m – WBIS 3m – Rank IPAQ-SF
vigorous 12m (a11 d b2)
Gender

B

BootSE

Boot LLCI Boot ULCI

Male

-0.03

0.40

-1.02

0.57

Female

0.16

0.45

-0.66

1.28

Note. Unstandardised coefficients shown. The 95% CI for the indirect effects are obtained by the bias-corrected
bootstrap with 5,000 resamples. The indirect effect is statistically significant when the 95% Confidence Interval
does not include 0.
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF =
International Physical Activity Questionnaire; SSI-B = Stigmatisation Situation Inventory Brief; WBIS =
Weight-Bias Internalisation Scale.
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Appendix K – Exploratory Analyses of the Moderated Mediation for Identified and
Intrinsic Motivation in Females and Males for Vigorous Physical Activity

Table K1.
Moderated Mediation Model for Males for Baseline Stigma Experiences, Identified
Motivation at 3 Months, and Rank IPAQ-SF Vigorous at 12 Months
Mediator variable model – Identified Motivation (3 months)
Predictor
SSI-B baseline (a1)

β

SE

z

p

Boot LLCI

Boot ULCI

0.30

0.16

1.93

.05

-0.03

0.59

Dependent variable model – Rank IPAQ-SF vigorous (12 months)
Predictor

β

SE

z

p

Boot LLCI

Boot ULCI

Identified 3 months (b1)

0.18

0.16

1.16

.25

-0.15

0.48

SSI-B baseline (c’)

-0.04

0.17

-0.26

.80

-0.37

0.31

Indirect effect – Rank IPAQ-SF vigorous (12 months)
SSI baseline x Identified 3 months (a1b1)

β

Boot SE

Boot LLCI

Boot ULCI

0.05

0.06

-0.02

0.24

Note: Standardized coefficients (β) shown. IPAQ-SF = International Physical Activity Questionnaire; LLCI =
lower level confidence interval, SSI-B = Stigmatisation Situation Inventory Brief; ULCI = upper level
confidence interval.
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Table K2.
Moderated Mediation Model for Females for Baseline Stigma Experiences, Identified
Motivation at 3 Months, and Rank IPAQ-SF Vigorous at 12 Months
Mediator variable model – Identified Motivation (3 months)
Predictor
SSI-B baseline (a1)

β

SE

z

p

Boot LLCI

Boot ULCI

-0.01

0.09

-0.10

.92

-0.19

0.15

Dependent variable model – Rank IPAQ-SF vigorous (12 months)
Predictor

β

SE

z

p

Boot LLCI

Boot ULCI

Identified 3 months (b1)

0.19

0.10

1.90

.06

-0.01

0.37

SSI-B baseline (c’)

-0.06

0.08

-0.69

.49

-0.23

0.10

Indirect effect – Rank IPAQ-SF vigorous (12 months)
SSI baseline x Identified 3 months (a1b1)

β

Boot SE

Boot LLCI

Boot ULCI

-0.00

0.02

-0.05

0.03

Note: Standardized coefficients (β) shown. IPAQ-SF = International Physical Activity Questionnaire; LLCI =
lower level confidence interval, SSI-B = Stigmatisation Situation Inventory Brief; ULCI = upper level
confidence interval.
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Table K3.
Moderated Mediation Model for Males for Baseline Stigma Experiences, Intrinsic Motivation
at 3 Months, and Rank IPAQ-SF Vigorous at 12 Months
Mediator variable model – Intrinsic Motivation (3 months)
Predictor
SSI-B baseline (a1)

β

SE

z

p

Boot LLCI

Boot ULCI

-0.03

0.17

-0.17

.87

-0.38

0.30

Dependent variable model – Rank IPAQ-SF vigorous (12 months)
Predictor

β

SE

z

p

Boot LLCI

Boot ULCI

Intrinsic 3 months (b1)

0.01

0.16

0.04

.97

-0.32

0.29

SSI-B baseline (c’)

0.01

0.18

0.04

.97

-0.35

0.36

Indirect effect – Rank IPAQ-SF vigorous (12 months)
SSI baseline x Intrinsic 3 months (a1b1)

β

Boot SE

Boot LLCI

Boot ULCI

0.00

0.03

-0.06

0.05

Note: Standardized coefficients (β) shown. IPAQ-SF = International Physical Activity Questionnaire; LLCI =
lower level confidence interval, SSI-B = Stigmatisation Situation Inventory Brief; ULCI = upper level
confidence interval.
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Table K4.
Moderated Mediation Model for Females for Baseline Stigma Experiences, Intrinsic
Motivation at 3 Months, and Rank IPAQ-SF Vigorous at 12 Months
Mediator variable model – Intrinsic Motivation (3 months)
Predictor
SSI-B baseline (a1)

β

SE

z

p

Boot LLCI

Boot ULCI

-0.13

0.10

-1.25

.21

-0.33

0.06

Dependent variable model – Rank IPAQ-SF vigorous (12 months)
Predictor

β

SE

z

p

Boot LLCI

Boot ULCI

Intrinsic 3 months (b1)

0.16

0.10

1.61

.11

-0.04

0.35

SSI-B baseline (c’)

-0.03

.09

-0.37

.71

-0.19

0.17

Indirect effect – Rank IPAQ-SF vigorous (12 months)
SSI baseline x Intrinsic 3 months (a1b1)

β

Boot SE

Boot LLCI

Boot ULCI

-0.02

0.02

-0.09

0.00

Note: Standardized coefficients (β) shown. IPAQ-SF = International Physical Activity Questionnaire; LLCI =
lower level confidence interval, SSI-B = Stigmatisation Situation Inventory Brief; ULCI = upper level
confidence interval.
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Appendix L – Proposed Serial Moderated Mediation Model with All Variables

Rank IPAQ-SF
- Baseline
WBIS 3 months

d

BREQ-RAI 3 months

a11
b2

a12
b1

SSI-B Baseline

a21

Gender

a22

Rank IPAQ-SF
- 12 months

c'1
c'2
c'3
c'4

a31
a32

Gender
x SSI

c'5

a41
a42

a51
a52

Gender
x WBIS

Gender x
BREQ-RAI

Figure 6. Proposed Serial Moderated Mediation Model Complete
BREQ-RAI = Behavioral Regulation of Exercise Questionnaire Relative Autonomy Index; IPAQ-SF = International Physical Activity Questionnaire; SSI-B = Stigmatisation
Situation Inventory Brief; WBIS = Weight-Bias Internalisation Scale.

